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RE: West Lake Landfill OU-2 Part 1 of 2
Q Ward Herst
“¥ to:
'Paul Rosasco', Dan Gravatt, david.vasbinder
11/26/2012 09:40 AM
Hide Details
From: "Ward Herst" <wherst@herstassociates.com>

To: "'Paul Rosasco™ <paulrosasco@emsidenver.com>, Dan Gravatt/R7/USEPA/US@EPA,
<david.vasbinder@republicservices.com>

#AEREREEE The following Attachments are
L available only on CD
Pages \-dO3 pdf ool

Pages 1-203.pdf.pdf

Attached is Part 1 of 2 well construction information for OU-2. The boring logs / well construction summaries
are taken from the 1996 Physical Characterization Memorandum, Volume Ill, dated August 15, 1996
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(314) 368-3874 cell )
puol
Herst & Associates, Inc.

4631 North St. Peters Parkway

St. Charles, MO 63304

Information contained in this communication is CONFIDENTIAL and intended for the use of the addressee only.
If you have received this communication in error, please notify the sender. If you are not the intended recipient of
this communication, be advised that disclosure, copying, use or dissemination of the contents of this
communication is prohibited.
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From: Paul Rosasco [mailto:paulrosasco@emsidenver.com]

Sent: Friday, November 23, 2012 11:43 AM

To: Gravatt.Dan@epamail.epa.gov; david.vasbinder@republicservices.com

Cc: Ward Herst

Subject: RE: West Lake Landfill: compilation of monitoring well construction data?

The boring logs for the OU-1 wells are contained in the McLaren Hart Groundwater Conditions Report. | am out
of town and do not have a copy of that report with me but will assemble and scan these logs/boring
construction records when | am back in the office next week and send them to you.

There were no boring logs included in the NRC reports and | have never seen any boring logs for the NRC borings
(identified with the “PVC” designation in the OU-1 Rl reports).

I only have paper copies of the OU-2 boring logs/ well construction records that are contained in the various
0OU-2 reports. Ward, could you assemble an electronic version of these and send them to all of us on this e-
mail?

I do not have either paper or electronic copies of any of the logs of the wells around the quarry pits. Again,
Ward, could you have someone assemble and electronic version of these and send it to us.

Thanks.

From: Gravatt.Dan@epamail.epa.gov [mailto:Gravatt.Dan@epamail.epa.gov]
Sent: Wednesday, November 21, 2012 12:03 PM

To: Paul Rosasco; david.vasbinder@republicservices.com

Subject: West Lake Landfill: compilation of monitoring well construction data?

Paul, David,

To help interpret the gamma log data | just collected, | am trying to find construction details for the wells | logged
(almost all of the 75 you sampled for groundwater back in July-August). | have only found a very few partial sets
of well construction data for these wells in the reports and documents | have looked at (McLaren Hart 1996, OU1
RI, OU2 RI, OU1 site characterization summary, etc). Do you know of other documents or a master list where this
construction information would be found? I've asked Shawn Muenks at MDNR to look into their well registry
database as well. Generally, what | want to know about each well is the depth intervals for the sand pack,
bentonite seal, concrete/grout backfill, and any steel casings, as | suspect each of these materials will attenuate
and/or emit gammas differently.

Thanks,

Daniel R. Gravatt, PG

US EPA Region 7 SUPR / MOKS

11201 Renner Boulevard, Lenexa, KS 66219
Phone (913) 551-7324

Principles and integrity are expensive, but they are among the very few things worth having.
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APPENDIX A

SOIL BOREHOLE LOGS AND RECORD OF DRILLHOLE LOGS

June 1996 Golder Associates 943-2848.207
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SOIL CLASSIFICATION CHART

MAJOR DIVISIONS

GRAPHIC
EYMBOL

GROUP
SYMBOL

TYPICAL
DESCRIPTIONS

COARSE
GRAINED

80ILS

GRAVEL
AND
SRAVELLY

SOILS

MORE THAW B0% OF

CLEAN GRAVELS

GW

WELL~BRADED GRAVELS, SRAVEL- SAND
WIXTURES, LITTLE Of MO FIHES

(LESS THAH
5% FINES])

GP

POCALY ~GRADED SRAYELE, BRAVEL—

JAHD BXTURES, LITTLE OR KO FiHES

GRAVELS WiITH

GM

BILTY GRAVELS,ORAYEL~SAKD -JILT

HORE THAN 30%
GF MATERIAL 8
LARGER THAM

HO. 200 SIEVE SIZE

PASSIHE

COARSE FRACTION MIXTURES
FINES (MORE THAN
RETAIMED ON - -
= \2 % FINES) GC CLATEY ORAYELS, @RAVEL-3AND=-CLAY
HO.4 3|EYE EXTURES
- SAND WELL~@RADED SAHDS, eRAVELLY 2AHES,
AND CLEANSAND S w LITTLE C& HO FINER
SaNDY fLe3s THAR POCRLY ~ARADED BARRD, SRAVELLY
E% Fine3
soiLs ! S P SARDS, LITTLE 02 BD FINES
: ]
HORE THAN 30% OF S M SILTY SAHD3, SAMND«3ILT MIXTURES
SANDS WITH
COARSE FRACTIOM

FINES{MORE THAM

GLATEY 3AMDS, SAND-CLAY MIXTURES

1 N
NO.4 SLEVE £ % Fues) S C
WORGARIC SILTS AWD VERY FINE SANDS,
M L ROCK FLOUR, SILTY OR CLAYEY FIKE
FINE SABDS OR CLATEY SILTS WITH SLIGHT
PLABTICITY
T
GRAINED SILTS L1QUID LIBT |NORGARIC CLATS OF LOW TO MEDIUM
S0ILS AND LESS THAN 50% C L PLASTIGLTY, RAVELLY CLAYS, SAHDY
CLAYS e CLATS, SILTY CLAYS, LEAR CLAYS
ORVARIC LTS AMO ORGANIC SILTY
0 L CLAYS OF LOW PLASTICITY
Y
IHOMIARIC BILTS, MICACEZOUS OR
M H DIATOMACEOUS FIME SAKD OR SILTY
HORE THAR BO% soILS
SILTS
OF MATERIAL 18 LIGUID LimT |NORS AHIC GLATS OF Higs PLASTECITY,
s Lape  SmEATEE Twan so% CH
SHALLER THAM QREATER THAN
CLAYS FAT GLAYS

HO. 200 SIEVE JIIE

OH

ORSAMIC CLAYS OF MEDIUM TO HiGH

PLABTICITY, ORBAKIC SILTS

HIGHLY ORGANIC SOILS

PT

PEAT , HUMUS, SWAMP 304L9 WITH HigH
OHGAMIC CONTEHTS

HOTE. DUAL 3YMBOLS AME USED TO tEDICATE BOROERLIME §OIL CLASSIPFICATIONS,

T———TY
LK R R R
bvvovvoww
9TV TVT D
fvveovoow

SOLID WASTE

Denver, Colorado

SOIL CLASSIFICATION CHART

CU_E““’/PRWE - ORMN - BDL DATE SEPT. 1995 VOB NO- g43-2848
”M” BRIDGETON ACTIVE [CReeRes gy SERE BWE 0. /REV. MO
R e SANITARY LANDF'LLFE‘WMD WEH FLE WG FTCURE o Rd




BEDROCK SYMBOL CHART

ot LUMESTONE SLTSTONE

1 T 1T
T 1

— DOLOMITE sl SANDSTONE

//// CLAYSTONE E(ZS 3 CHERT

—Tr T

PRI

;‘; ) RECORD OF DRILLHOLE
é;, 7 Goldﬁri : Demver. Colorado BEDROCK GRAPHIC SYMBOLS
CUENT JPRCJECT CRAWN SMA  |BATE SEPT. 1995 |68 NO. 9432828
”M”ﬂ BRIDGETON ACTIVE o< CER |oAE NA |PWG NO/REVINT. Y
LAIDLAW WASTE SYSTEMS INC. SANITARY LANDF’LL REVIEWED WEH FILE ~O. 2848A101 FICURE NO. A_2 l




X {ii,, Waathered State® _ .
Diszontinuity Roughness
Tarm Dascnpton Grade
Typical Roughnaess Prafilas for JRC Ranga:
Fresh No wisitia sign of rock matedal weathaning: { * F { 02 ;fgm‘aﬁé (K}
perhaps slight discolecation on Magr
discontinuty surfaces. ]
A 24
Slightty Discoloration indicates waathenng of rock matenal and H
Waatnared  discontinuiy surfacas. AN the rocx matedal may be b B e asmee e | 4-6 Smoom (5)
distolored By waathering and may be somewhal weakar
exlamaily than in fis fresn ¢ N
§ e bt ] E-8
Moderately | as5 than half of tha rock matenal is decampasand Lt N
Wealherad andor disintegrated to a soil. Fresh of discolared 5 B T ] a.10
rock i present sithes 3s 4 confinuais IAMewerk af
23 carestones. 6 P 1042 ] | Rougn (R)
Hignly More than had of the rock matenal is decom iv T B 1214
Weathersd and/or dignteqrated ta a sail. Fresh o discolored
rock is presant ether a5 3 Jiscononuous framewonk E
Of 35 Corestones. 8 b e —d 14-16
Compielely All rock material is decomposed andor v .
WBamerag disintegrated ta s0d. The orignal mass sinucture is 9 T e 1618 | | Very Rougn (VR)
Hill fazgedy infact.
] LT i S 18-20
RAesidual  All rock material is cormveried o sl Tha mass ¥i
Sail structrre and matenal fabre are 3estrayed, Thete.is o 3 ta
alar'ge changa i volums, but the s0d has nat been T — Note scale charn
signifcantly transponed. eenlymeters 3nge
Diagrams for estimating percentage
X Hateri . L
Rock Haterial Strangth compositien by valume™*
Approxmate range A
. Lruanal compressve
Grage Dasepptien Figld leershcation strengin (MPa)
51 Very Saft Jlay Zasiy poretrated saveral inches Dy fist <0.025%
52 Scht Clay Easily penetrated saveral inches by thumo. 0.025 - 0.05
53 Firm Slay Can by deneiraled several mches by 0.05 - 0.10
thumb with Mogarate afforl
54 Sul Ziay FReadily ndenled by thumb but penetratad 0.10-0.25
oniy with great siforL
y 55 Very Sul Clay Readly naenteq by thumbnail, 0.25 - 0.50
=] Hard Clay Indented wrin difficutty by thumbnail, »0.50
fals] Zxtramely tncented with thumbnail, a.2% 1.0
Weak Aock
Rt Very Waak Hock Crumt¥es under firm blows with point of 1.0-3%0
geoiogcal hammer, can be peeled by a
pocket ole.
A2 ‘Waak Aock Can be 2eeled by a pockst knilg with 5.0-29
2ifficultv. shaicw indantations mada
by tirm 2w wih point of geological
hammaer,
A3 Macium Strong Cannot e scrapad or peeled with & pocket 25 - 50
Reck smute, spacmen can be fraciured with single
firm piow af Jeclogical hammar.
Ra Strong Sock Specimen requires mora than ene blow of 50300
gaologcal hammer to hacture i,
RS Very Srong Specimen requires many biows of 100 - 250
Rock © gaclogeal hammer to fracturs i,
Re Extramaly Speciman zan only be chipped with =250
Strong Aodk geologeal hammer.
. i
Discontinuity Shape Classification 1
4
i !
[ — References:
* Brown, 1981
Parar (PL) Curved (C) Unduiating (U} Slepead 5T) lregular (1) e TEITY and Chilingar. 1955
. . . Goider Associales Inc.
Fracture Orentation wrt Care Axis  — [ —— N — 1 Technical Procedures
el s ¥ C TP1.2-2
121092, 30025770 1495
TTILE
- : Denver, Colorado
{ CUENT/PROJECT _ CRAWN DATE  SEPT. 95 JOB NC. g43-2848
”””W BRIDGETON ACTIVE fereekes ot SE /A EWE RO JEEV. N,
SANITARY LANDFILL kswrees FiLE WG FIGURE WO,
LARLAW WASTE SYSTEWS WEH & A-3

Golder

Rock Classification System

Weathered state, structure, GSA color (code),
grain or crystal size, rock material strength,
ROCK TYPE (FORMATION NAME)

TERM CRITERION WENTWORTH GRAIN SCALE
Vary thickly bedded  Thigker than tm ¥C - Voiy Coarse -2 mm
Thickly baddad 30-100 &m C - Coarse 0.5-1 mm
Medium bedded 1¢-30cm M - Medium 0.25-0.5 mm
Thunly bedted ¥10em F - Fing 0.125-0.25 mm
Vary thinly bedded 1:3em ¥F - Vary Fina 843 than 0.125 mm
Thickly laminated 0.31@m

Source: Blan, H.. and E.G. Enlegrs, 1982

Thinly laminated

Thirnar than 0.3 cm

Sawrce: Blaft, H., and E.G. Ehlers, 1582




Golder Rock Classification System

TERM - CRITERION WENTWORTH GRAIN SCALE
Weathered state, structure, GSA color {code), ‘Tf:rvkzﬂwoem m.;f than t m ;c.cve,—y Coarse 12 mem
- . + L=l M v
grain or crystal size, rock matenial strength, ibaios o Toao i - i 851 mm
- ium 0.25-0.5 mn
ROCK TYFE (FORMATION NAME) Thinly becdsd F0em FFoe £.125-0.25 mm
Vary thinly bedded -3em VF - Very Fina less than 0.125 mm
Thickly laminateg 0.31cm
S Thinky taminaled Thinmat than 0.3 &m Sourca: Blatt, H., apt E.G, Ehlars, 1982
g% Source: Blafl, M., and E.G. Ehlers. 1982
- Weatharad State” ) .
Discontinuity Roughness
Term Descnphon Grags
Typical Roughness Proliles lor JRC Aange:
] ) . ; Peolishua (P}
Fresh Mg wsibia 5ign of rock matgrial weathefing: { ¢ I o2 >
pathaps sight discoloration on mazee K Slickensided {K}
discontinuity surfaces.
2 2.4
Slighty Discotoration indicates weathenng of rock material and )
Weathared discontinurty surlaces, All the ok matanial may be 5 { 4.6 Smaoth (5]
discolored by weathenng and may be somewhal weaker
axiomally than in its fresn conditan. .
e —— ] B4
Modarately L sss than half of tha rock matenal i decorposed . 7
Wealhered apd/or disimtegraled lo a soil. Fresh or discolored I e TR R
rock i3 present eithar as a ¢onbinuous framework of
as corastones. B T ] 1612 Fougn (H)
Highty Mo than hat of tha rock matead 5 decomposad v T B iy 1214
Weathered andior dimntegrated to a sail. Fresh of discolored )
rogk is prasani either as 3 discontinuous framawork =
of 4§ COrEstones. 8 W 1418
Completaty All rock matenal is dacomposad andor v WW
Waathered disinlegraled (o sod. The cngna mass siructure is 9 1518 Yery Aough (VA)
stll largedy intact.
. 10 e T 18-20
Resigual Al rock malasial is converted lo Sl The mass vI
Soil struclure and materal fabric are Jestroyed. Thete.is a 3 10
a large change in voluma, bul Tha sod has not been . [P T — Nota seale changs
signincantly transporiad. santimaters "

Diagrams for estimating percentage
compasilion by volume

*x

Rock Matarial Strangth*

Approumale ange o
LAl CoMmEpresse

Grade Destnption Field aertfication strength {MFPa}

St Very 3ot Slay Zagily peneirated several inchas by tist, <0.025

52 Soft Clay Easily penelrated sevemi inches by thumo. 5.028 - 0.05

83 Fimn Slay Can by penetraled saveral nches by 0.65 - 3,10
thumb with moderate eflort

52 Stft Slay Paadily ndented by thumb out penetrated @.10.0.25
only wilh great effort

55 Very So#f Clay Raadily roented by humbnait, 0.25-0.50

S& Hard Clay Indented with difficutty by thumbnail. »0.30

AQ Extramely Ingemead with thumbnail, 0.25-1.0

Weak Rock

R1 Very Weak Rock  Crumbdes under finm blows with point of 1.2+ 5.0
geolopcal hammar, can be padled by 4
pocket <vte.

RZ ‘Weak Rock GCan be seeled by a pockst knite with 5.0-25

ditficulty. 3nalew indentations made
by lirm 2w wilh poay of geolpgisat

hamme.
A3 Medium Strang Cannol De scraped or peeled with a pocket 25. 50
Rack knule, speczmen can ba ractured with singte
firm olow af eclogical hammer.
R4 Strong Rock Spacman requires mora than one blow of 50- 108
geakegcal hammer ta ractura it.
RS Very Svong Spacimen requires many bows of 100 - 258
Pock ° geniogeal hammer to racture it
R§ Extramely Specimen an ooly ba chipped with =250
Strong Aock geoiopeal nammar,

Discontinuity Shape Classification

_ |
|
! " Relerences:
by ! -

" * Brown, 1381
Manar (PL} Curved (C) Undulating (U) Stepped (ST} Hregular (1) = Terry and Chilingar, 1953
Fracture Orenlation wnt Core Axis  — ][ N N ?gﬁﬁ:czﬁc:cufe‘gir’:;
x = e TP1.2-2

9131092 3004425770 495

TTLE

GOLDER ROCK CLASSIFICATION SYSTEM
Denver, Colorado

{ CUENT/PROJECT . DRAWN PATE  SEPT. g5 JOB NC. 943-7848

”M”ﬂ BRIDGETON ACTIVE feresrer g7 SERE 1y A EWE G TRE D
SANITARY LANDFILL freewes e - il

LAEN AW WASTE SYBTEMS A"‘ 3
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PHOTO % Example of a natural fracture in the Warsaw Formaﬁon
at P7Z-11-KS, Run# 19 from 223.5-225.5 ft. The fracture
was descriped as follows: 80°-JSM,CL.

PHOTO: 3 Example of natural fractures in the upper St.

Louis formation at PZ-208-385, Run#

PHOTO 2: Example of drilling induced fracture in the St.louis
Formation at PZ-205-SS, Run# S from 88.4-90.9 1,
Note that biack "X used in field examination to dencle
driling induced fractures.

2 from 23.2-28.3 1.

See record of drifhole for descriptions of fractures.

"SX AMPLES OF ROCK CORE PHOTOGRAPHS |
SHOWING NATURAL
AND DRILLING INDUCED FRACTURES

CLIEMT /PROVECT URARY  BGT TR LY 1006 408 NO. 9432848

. WEST LAKE LANDFILL s goT SAE /A TWE. 0./ REY. RO,
LAKLAYW WASTE SYSTEMS BIC. REATWED \WEH FiLE NG, FGURE NO. B A




0000007 SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC. : :
SITE MAME AND LOCATION ‘| DRILLING METHOD:
6.25 inch 1.D. Hoilow Stem Auger PZ-100-KS
SAPUNG METHOD: oF 3
SPLIT SPOON: 2.0 inch O.D./1.5 inch LD, (SP) DRLLING
LAIDLAW/QUR RI-FS/MO = b
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 8.0./2 13/156 inch LD. (SH» FINISH
OPERABLE UNIT 2 WATER LEVEL TIME
TIME 17:42
DATE DATE
NORTHING: 106884203
DATUM EASTING: 51721163 ELEVATION 482.0 CASING DEPTH 1785795
ORILL RIG  CME 75 ~ TRUCK MOUNT SURFACE COMDITIONS
ANGLE BEARING
SAMPLE HAMMER
#
e | 2 § g
§lo SAMPLE NUMBER
F4- N AND
5 CESCRIFTION OF MATERIAL
g |3
St
- & 0.0-7.2 £t Firm, dusky yellowish brown -
- 3 QOYR 2/2), SILTY CLAY, Uttle orgamcs, <p -
. 4 NR, moist, (CLY (LOESS) ]
=1 o 3
b —
— 2 |, T
v At
- ? SP -
=3 F @ —
. 4 2 ® 4.0 Ft, colar changes to moderate -
i 2 yeltowish brown (10YR 3/4) sp -
- 3 =
— 5 @ —
— ° 2 —
E a \ - SP :
— 7 2 o @ -
L A (7.2-1L6 Ft) Firm, moderate yellowish —]
- N brown (I0YR 5/4), mottled SILTY CLAY, —
. a ] NR, maist, (CL), (LOESS? ]
-~ 3N 1’ -]
= 4 2.0’ 3 A et
— 5 854 % 5 sP o
— 9 | \‘ O] il
— 3 NS ' -
e 4 207 & 3
— 5 c7ous | 4 SP é
— 11 | A © =
[ 4722 116 =
— (116~-19.2 Ft2 Loose, moderate yellowish d
— 12 |, lbrown {IDYR 5/4), mattled CLAYEY SILT, -
- p NR, maist, ML), (LOESS) .
e sP -]
- 3 ]
— 13 |3 @] -
4| —
- 3 5P —
-~ e -

LAYNE-WESTERN

DRILLING CONTR

W. HERST

MILLER
CHKX'D BY

J.

1/23/95

LOGGED BY

DATE

543-2B48
PZ100KS

.
.

JOB NO.
FILENAME:
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SOIL BOREHOLE LOG

LAIDLAW WASTE SYBTEMS MC,
SITE NAME AND LOCATION DRILLING METHOD: BORING MO,
6.25 inch LD. Hollow Stem Auger PZ-100~KS
SHEET
SAMPUNG METHOD: 2 o 3
SPLIT SPOON: 20 inch 0.0./1.5 inch LD ¢SP} DRILLING
LAIDLAW/0U2 RI-FS/M0 ! i e
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D/2 i3/16 inch 1D. (SHY| $rar FIMISH
OPERABLE UNIT 2 WATER LEVEL TRE TIME
M 13=EU 17=4E
DATE DATE DATE
NORTHING: 1068842.03 /
DATUM FASTING: 51721163 ELEVATION 483.8 CASING DEPTH 1/83/95] 1/25/95
DRILL RiG CME 75 ~ TRUCK MOUNT SURFACE CONDITIONS
ANGLE BEARING
SAMPLE HAMMER
bg | 2 i
g ° SAMPLE NUMBER
& ~ ARD REMARKS
E 5 DESCRIPTION OF WATERIAL
CHEL
== (11.6-19.2 ft.) Loose, moderate yellowish sp -
-~ brown (10YR 5/4% mottled CLAYEY SILT, -~
[~ NR, moist, (ML), (LOESS) -
wen L PR -
- 4 2.0 __":
- 7 50 SP
b 17 |10 "%
= ® o
_""' 18 3 1.9 -f
4 Gy .
5 S513 sP =
1917 -
(19.2-22.4 Ft.) Loose, Lght olive gray =
: ¢5Y &/1% CLAYEY SILT, NR, maist, (ML), -
20 (LOESSY p—
s 15 ]
5 EXY -
7 757 = —
22 -
2 12 (461.4> 224 1__
; v (284-2B2 ft) Compact light alive gray " =
10 (SY &6/1), Fine SANDY SILT, NR, dry, -
23 CSMy, ¢ALLUVIALY @ —
24 50 o -]
H 2.0 -
9 g5 <P .:.j
25 ®| 3
2 254 ft, partings of light olive gray -
¢5Y 6713, CLAYEY SILT -
26 3 -
Le ]
9 2.0 —
14 <030 SP =
27 |12 -
Lok D8 5 op XK s (45563 282 —
5 Exd {28.2-321 ft) Compoct, light olive -
7 oy gray ¢5Y 671, mottled CLAYEY SILT, sP -
- 29 4 organics wet at 29.0 ft, NR —
moist-wet, (ML) (ALLUVIAL> @ —
.

LAYNE-WESTERN

DRILLING CONTR

J. MILLER

LOGGED BY

S43-2848

*
a

JOB NO.

W. HERST

CHK'D BY

/25795

DATE

PZ100KS

FILENAME:



LAIDLAW WASTE SYSTEMS G,

SOIL BOREHOLE LOG

SITE MAME AND LOCATION DRILLING METHOD: BORSNG MO,
6.25 inch 1D, Hollow Stem Auger PZ-100--KS
SHEET
SAMPLING METHOD: 3 o 3
SPLIT SPOGN: 2.0 inch O.D./LS inch LD, ¢57) BRILLING
LAIDLAW/DUZ RI~F$/MO '
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13716 inch LD. (SHY | samr PRISH
DPERABLE UNIT 2 WATER LEVEL ThE TRE
TE 13:20 17:42
DATE DATE DATE
NORTHING: 1068842.03
DATUM £ASTING: 51721163 ELEVATION 492.8 CASING DEPTH 1723095 1/25/33
DRILL RIG CME 75 ~ TRUCK MOUNT SURFACE CONDITIONS
ANGLE, BEARING
SAMPLE HAMMER
bs | 2 : :
g |a SAMPLE NUMBER
81 |~ A0 REMARKS
E § DESCRIPTION OF MATERIAL
BS | d
foume 4 L5 (28.2-321 ft.) Compact light olive gray e
- 9 a (3Y 6712, mottled CLAYEY SILT, NR, -
= 16 750 moist-wet, (ML), (ALLUVIAL) sP -
— 31 |©° =
— xp & 316 Ft, ~1 inch of Fine SAND @s17 321 -
— 15 Lt {32.1-339 ftJ) Compect, brownish gray, -
- 14 2.0 - (5YR 4/1), Fine SANDL NR, wet, (SM), 7
- 12 sl ¢ALLUVIALY SP -
~33 ¢ L @ I
_—--.34 | " (339 FtJ Loose, light gray (5Y &/1), —
- 50/6 g_% Jeb e CLAYEY SILT, NR, maist, (ALLUVIAL) (445.35 345 -
- a0 End of Soil Borehole Log at 345 ft. SP - Augers chatter,
e 35 — spoon refusal,
- See PZ-100-KS Record of Drillhole For e hit bedrock at
I rock descriptions e 345 Ft.
— 36 -
37 ]
i i
38 g
— 39 -
— 40 -
41 -
— 42 e
— 43 i
]
44 -
— 3
[ -

LAYNE~WESTERN

DRILLING CONTR

J. MILLER

LOGGED BY

943-2848

PZ100KS

JOB RNO.

W.oOHERST

CHK'D BY

1785/95

DATE

FILENAME:



DRILUNG CONTRACTOR; LAYNE-WESTERN

DRILLER: D. MAHURIN

CHECKED: R. BOOTH
DATE: 3/9/95

Golder Associates

RECORD OF DRILLHOLE PZ-100-KS Shest 1 of =23
PROJECT; LAIDLAW/RLFS BORING METHOD: NX Core & watar DATUM: MSL COUARELEY; 4838
PROJECT NO: 943-2848 DRILLING BDATE: 1/27/85 < 2/12/85 COOROINATES N-  1088842.0 E. 5172118
LOCATION; BRIDGETON, MO DAILL AIG: CME 75 AZMUTH: © INCUNATICN;  -80
POCKIYPE J-Joirt PL-Planar P.Polshed Fa-Fe Oxda & -
F-Fault C-Curved K-Skkensided CL-Clay Imfa1 z I [a] [e]
4 o | SSher U-Unduising IM-Smooth CH-Chiorits I s = |
*3 bl B-Badding ST-Stepped R-Aough R-Hedad Wil 2 & o R
= a‘ F-Folation l-Iraguiar YRV, Rough GAF-Gravel Filad :Eg u % = % = WAT:;!TES
H = o e a- | = = g o lf LEVELS
LE DESCRIPTION ?&: o s mé g - DISGONINUITY DATA - & @ g 25 INSTRUMENTATICN
a T Z |58} man e Su, TYPE AND Zu 2 o (6
G DEFF;)W ER s 2% peg3s SURFACE AU BlE RjoRB38 |F
‘ 2228 |avea2] 2 8 peschprion |6 FREX\ezer\Edoage
-l 32 g
0.0-34.0 ft. 0.0-34.0 ft.
! Sea Soil Borehole Log Drilling conducted with
i PZ-100-KS 6.25 inch ID hollow stem ]
augers ]
1
[ . 449,80 440,80
3405231t 34.00 34.00 ®JsTA 1127195
Slightty weathered, very L Began coring
thickk beﬁdi?j' very hghtl ® | JIR 5
gray (N8}, medium crystalline, 2
1 weak, LIMESTONE, TULRE :
(ST. LOUIS FORMATION) e |spLA :
1 mm. iron concretions commen, fJCR =
thin c?lcits vein {1 Ic:n,). ®J1R
iregular joints, stylolitic ),
&g ol sty &.pLA
e 239 = e
[ $4R :
1 | ®JLR-CL
1 : JLH
- 23 d
-«
A ®J PLR 1
+ -
} 444,30
3 39.50 441
] €JPLR -
i 2.4)R
%JCR
= ]
.
) L DOk
=~ a2 z_fﬁ; @I CR -4
= -. |
e ® J PL,SM-CL (2}
42.9 ft kel ] :
1 in. thick clay seam - Ed
-4 1 ®Jc.A }
1 == > |1 B 8l UCR
1 =H
— 44 fr 21 b
= ) ]
[ = ‘
- g; ®J)STR :
- i :
‘ 2 €.,5T.R
: z .
% i ..PLA
- % : TieLR ]
= .
% g $J,PLR :
% 8JCR
b 48 = -~
OEPTH SCALE: 1:2 LOGGED: J. MILLER




RECORD OF DRILLHOLE PZ-100-KS

Sheet 2 of 23

PROJECT: LAIDLAW/RI-FS BORING METHOD: NX Core & water DATUM:  MSL COLLAR ELEV: 4838
PROJECT NO:  943-2848 DRILLING DATE:  1/27/85 - 2/13/95 CCORDINATES N:  1088842.0 E: 5172118
LOCATION: BRIDGETON, MO DRILLAIG: CME 75 AZIMUTH 3 INGLINATION:  -80
BOCK TYPE J-Joirn PL-Planar P.Potehd Fo-Fa Oide - -
F-Faut C-Curved K-Sfwnsided C1-Cigy Infl = T a Fa
w p S-Shaar U-Undiuiating SM-Smocth GH-Criorte L I S = E
Q B-Bedding ST-Stepped A-Rough H-Hezierd }ful E Eﬁ -8 NOTES
‘ E 3 F-Foiatan Irraguiar VE-Y. Rough GRE-Gravel Flled 2 g s g = 51 WATER LLVELS
= F [ e - 3 6 &
E ey DESCRIFTION é o | 6 NE & ,g DISCONTINUITY DATA . 3 7 21 INSTRUMENTATION
o T Z1z3] a0 | 58 Sy, TYPE AND fol. o E
O JGEPTH | 5 105 2% p2R%s SURFACE S sgga
FT x Lo F 5, OESCRIFTION & [z2 Lo o @
N o & @ I E [t @ (@C T @ ]

" |aa052.3 R €.,PLR y
Slightly weathered, very g ]
thickly beddi?j- very Eigh:m_ - J,PLR ‘
gray {N8), medium crystalline, ; P ]
weak, LIMESTONE, == * {-.PLR ‘
(ST. LOUIS FORMATION], -] &isT
t mm. iron concretions common, 434.30 \5T,R
thin calcite vein {1 cm.), i T £i 1
irregular joints, stylofitic i—"— : g %I PLR ]

J ] PL, )

- - %J,5TR ]

- : e |uch ;
- 4 E
g S4PLR @) ]
1 g:‘
%J,PLR &

- -
52,3625t : i
Fresh, medium bedded, tight 1 ;
gray (N7}, fine grained, 1]
medium strong, ARGILLACEOUS |-~
LIMESTONE, (ST. LOUIS ]

FORMATEION) - 3
Stylolitie, numerous clay - L] ]
filled discontinuities, some -]

- 54 | iron oxide staining —— ]

7 100 4
== IR PR k- 1 i
e §UPLR 1
% $#JCR ]
—— :

- 56 o o

M.‘,LWM
——— L
-] |
- %JA 4
o=
-
-
== |
— 58 "":%: : .
—
- 94.C.R ? ]
[~ 1] i J
B 2J.UR 5
N !
= 127195 @175 |
— §1ps Measured water level in
. 0 —- .5 @) hole at 34.49 ft. below =
Fr .1IR ground surface 1
B o 1/28/05 @ B;18
——— Measured water levef in :
- p hole at 36.6 #. below i
' J,PLB-CL(2) ground surface
L ; ]
= 100 '
E= s % - 4R @

- 62 - & ‘ d
6256751 = g ]
Fresh, medium bedded, medium |- 3 &1CR @) 4
light gray (N6}, crypto- —— #
crﬁtalline, medium strong, —— 2 )
LIMESTONE, (ST. LOUIS ] #

FORMATION) o ]
1 1
I wd

DEPTH SCALE; 1:2
DRLLING CONTRACTCR: LAYME-WESTERMN
DRILLER; D. MAHURIN

LCGGED:  J. MILLER
CHECKED: A. BOOTH
DATE: 3/9/95

Golder Associates




RECORD OF DRILLHOLE PZ-100-KS Sheet 3 of 2

PROJECT: LAIDIAW/FLFS BORING METHOD: NX Care & water DATUM: MSL COLLARELEV: 483.8
PROJECT NO:  943-2848 CRILLING DATE:  1/27/95 . 2/13/95 COORDINATES N:  1058842.0 E: 5172118
LOCATION: BRIDGETON, MO CRILL RIG: CME 75 AZIMUTH: © INCUNATION:  -80
FOCEIYTE J-Jeim PL-Planar P-Poshed Fe-Fe Cxide " -
F-Faun G-Gurved K-SBwmided CL-Clay Ir z T =} I¥]
" o S-Shear U-Undulating 5M-Smooth CH-Chicrte z | & g =
& | B-aeddng ST-Stopped R-Rough H-Haaked ug | z b - A 3
= = F-Folation Hrragular VRV, Rough ORF-Gravei Filed =0 g o S o= (= NGTES
L SCRIPTI Q = - - SFIE ] EL OB WATER LEVELS
E&' CE ON éEc e | WE .g,é DISCONTINUITY CATA - ¥ @ °2 5 INSTRUMENTATION
8 -4 Z {53] rap E8 Suw, TYPE AND Iy o 17
G| pEPTH | 511G iz o £ 0% & SURPACE o Big £lo8828 i
#m | g av DESGRIPTION £ lzzz Brase I
2| 8 2 itVezen\kpezes
8 5253751 i
Frash, mediur)n bedded, medium :
light gray {N6), crypto- 31: 4
crystalline, medium strong, ; e {uiR
LIMESTONE, (ST. LOUIS é 18,70 h
FORMATION) T
e ®{J.C.R
1-2 in, chert nodules common - 1/27/95 @ 17:15
. Quit drilling for the day
68 - @Be5.1Mf
% @J,PLSM
®J,1,A-CL (@)
67.5-76.0 ft. .
Slightly weathered, medium
88 | bedded, olive gray (5Y 4/1), 1]
m-¢ grained, medium stron -]
rock, CLASTIC LIMESTON ]
(ST. LOWS FORMATION) -
]
. 2J0.LA
v
+
w—— ®JCAH
70 1
1 3 110 (D
=
—— 8,)C
:T—:ﬂ J.CR
_L,_g ®J..R
a—— 2JCR
Shaley partings common, = ® LR (2
72 | fossiliferous — “
—— ®J.PLR 4
E?E %J.5TR
74
4n8.70
7510 QUPLEM-CL (D)
% .CA 2
78 176.0-88.5ft
Slightly weathered, medium to % ] PLA-CL
thickly bedded, medium gray
{N5} to Jight gray (N7),
coarsa grained, medium strong,
CLASTIC LIMESTONE,
(ST, LOUIS FORMATION)
8
[- 78
®| JC,R-CL
® | JST,R
Stylolitic, shaley partings,
80 { sandy, mote porous than above
DEPTH SCALE: 1'2 LOGGED; J, MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH Golder Associates

DAILLER: D. MAHUAIN DATE: 3/9/95




RECORD OF DRILLHOLE PZ-100-KS Shest 4 of 23

PROJECT: LADLAW/RLFS BCRING METHOD: NX Cars & water DATUM:  MSL COLLAM ELEV: 4438
PROJECT NO:  §43-2848 DRILLING DATE:  1/27/35 - 2/13/95 COORDINATES N:  1068842.0 E: 517211.8
LOCATION; BRIDGETON, MO DRILLRIG: CME 75 AZIMUTH. 0 INCLINATION:  -80
PCKTYEE J-Jont PL Plarar P-Potsined Fe-Fo Oxide
! =
F-Fauh C-Clrved K-Skenskiog CL-Clay Inta = T o Qo
Y o | Ssrex U-Unduiating SM-Smooth CH-Chiorite .l & « 3%
fa) B-Badding STStepped A-Rough H-Healod Y| =2 e N
z 3 F-Foation Lirequiar VRV, Rough GRF-Gravel Filed »&g H g 2% & WATEgTES "
. 8] SE|E Z z 4k
EI“L” DESCAIPTION I o | o mé gg CISCONTINUITY DATA - @ S % INSTFUMELENTUAE'I‘%ON
< - 2 Tw E [
a z z 158] mao 5 3Ea TYPE ANC it = noal B
DEPTR | 5 104 5 LIZ%8 SURFAGE Y 2885 |-
F z 2387
D 2298 |auu2i 3 2 DESCRIPTION |5 [22%) FHEEE
- %0 | 76,0885 1.
Slightly weathered, medium to
| thickly bedded, medium gray
(N5) to light grat (N7},
coarse grained, medium strong,
] CLASTIC LIMESTONE, b 1icem
(ST. LOUIS FORMATION) .C.
#1 J,PL.SM-CL
= B2
g |eg%
] ®J.PLSM (2}
L. g4 —— -
- ® | JLR-CL
- &1V (2)
[ as8.70 2
{8510 E %
= 85 [ §§
T
= ?}j ® 1A
== .
] g2
; - ] JPLR
M 10 B
- o8 =
agsan] -
88.5-94.0 fL ) 82.50 }
Slightly weathered, thickly f
laminated to thinly bedded, :
meditg gray (NE; .ﬁnek @ |.J.A
grained, extremely weak to 4
very weak, SILTY CLAYSTONE : &l JLR-CL :
and SILTSTONE, (ST. LOUIS & @ .PLSM
L. a0 | FORMATION) i
Pyrite in claystone, cross- 3
bedded, fine sandy silistone 39@-:; :
interbeds 80. 3 ¢LIR @)
& JLA
®] J1R (3
£ €.JLA 2 ]
- 8 {re%} g ) N
& J8T.5M I
5 ;
L 927-93.3
§.18M Core Loss
390,50
93,50 ®{ R
®|JILR
- 5a 329.80 fiCH
94.0-98.0 ft. ) 94,00 ©.JST,R (2
Slightly weathered, thickly e
bedded, very light gray (N8}, ' %R
fine grained, medium strong, 9 uaw iy
A DOLOMITE (ST. LOUIS
: FORMATICN) €J.PLR-CH
06
DEFTH SCALE; 1:2 LOGGED: J. MILLER
DAILLING CONTRACTOR: LAYNE-WESTERN CHECKED: A. BOOTH Golder Associates

DRILLER: 0. MAHURIN DATE: 3/5/95




RECORD OF DRILLHOLE P2Z-100-K3 Shest 5 of 23
PROJECT: LAIDLAW/FRLFS HORING METHOD: NX Care & water DATUM: MSL COLLARELEV: 483.8
PRCJECT NO: 943-2848 DRILLING DATE:  1/27/95 - 2/13/85 COOROINATES N.  1068842.0 E: 5172114
LOCATION: BRIDGETON, MO DRILL AIG: CME 75 AZIMUTH: @ INCLINATION:  -80
BOCK TYFE J-Jort PL-Planat P-Polshed Fa-Fe Cnido @ -
" F-Faut C-Curved K-SBwnsided CL-Clay Inf} z T a =}
| o | SShear U-Unculating $M-Smaoth CH-Chicrite S G . 5= =
S| eBeding 5T-Stepped A-Rough H-Hedod US| = & S 8=
£ o [_F-Fokaton Hiroguiar VR-Y. Rough GRF-Gravel Filsd RlE 2 55 B WATrl‘EgTLES s
g = e a= |1 = = g o ik EVEI
£ DESCRIPTION T Tz 8 CHSCONTINGITY DATA Y o 25 INSTRUMENTATION
Ll < | BlEV 1 2wl 58 T o [l
a fid Z 1531 roo £ 30 TYPE AND Io - o @
O |oerm i 5 |35 2E ig%s SURFACE Z9E Bl E{.R383 |k
Fn x b T R DESCRIFTION 5 Fzzzesmalb o rio o
- A WELPELOLEE $CIC T Lr©
" % ls40.080n _ =
Slightly weathered, thickly =
bedded, very light gray (NB), G
fine grained, medium strong, & JiH-CL
1 ROLOMITE, (ST. LOUIS
FORMATIGN) 3
Vuggy. highly siticified,
bioturbated =] s
iz
o ‘ H
% loo1164 1 é?_; g
Slightly weathered, very i 2
thickly bedded, light brownish 4
gray YSY 6/1), fine grained,
medium strang, DOLOMITE, ]
{ST. LOUIS FORMATION) ]
g 1
- 100
Laminae, vuggy in places, clay
infilling, some silicification
i 101.0-103.0 1.
Vuggy
9J,.C,5-CL
- 102
380.50
16330
®1JPLR
- 104
104.5-106.4 i it J
Yuggy, some silicification
in veins, clay partings J.PLA EA
%g
L 106 PR
10 [oo%
b 108
i
1 JLR 3
- 110
o
e
:
- 112
DEFTH SCALE: 1:2 LCGGED: J. MILLEA .
DAILLNG CONTRAGTOR: LAYNE-WESTERN CHEGKED: R, BOGTH Golder Associates
DRILLER: D. MAHURIN DATE: 3/9/95




RECORD OF DRILLHOLE PZ-100-KS Sheet 8 of 2

DAILLEA: D. MAHURAIN

DATE: 3/9/95

PROJECT: LAIDLAW/RAI-FS BORING METHOD: NX Core & water DATUM: MSL COLLAA ELEV: 483.8
PROJECT NO:  B43-2848 DRILLING DATE:  1/27/95 - 2/13/35 COCRDINATES M:  10680842.0 E: 5172118
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: © INCUNATION: 50
ROCK TYPE J-Joint PL-Planar P-Pokshad Fo-Fa Oxde @ -
F-Fauk C-Curved X.SEensicod CL-Clay iIntd z T fal 5
- @ S-Shear U-Unduiating $M-Smacth CH-Chicrite .1 o 5 = &
. 6| 8Bedang S — R-Raugh H-Healad Wiz E| 2 & [
I o | F-Falaien Iimeguiar VAV, Rough GRF-Gravel Filed iR 2l s x B NQTES
o DESCRIFTION F . & 5 " =l =l 58 & WATER LEVELS
EJ— o z e | 5 o8 3 § DISCONTINUITY DAT . £ @ S22 5 INSTRLMENTATION
a s Z |53] Aao B Fu, TYPE AND Ty o |
O |oerth ]S (o3 25 lagxg SURFACE o 222343 [M
(FT lopan | E. ¥ 570 DESCRIPTION |5 fz2 AR A
DwTnd | ewroa " o nZ jC o &0 oD 0T LT

"2 lea.0116.4 1. 5
Slightty weathered, very
thickly bedded, light brownish
gray (3Y 6/1), fine grained, 10 Joo%
medium strong, DCLOMITE,

i (ST. LOUIS FCRMATION)

1 4 370,40

! <24 113.40 @J1vR

- 114 .

118 ﬁg -4

"z -
116.4-119.6 1t ]
Fresh, thickly bedded, medium [
light gray (N6), medium ]
c%stajiine. medium strong, ]
DOLOMITE, (ST. LCUIS 1
FORMATICN)
- 118 .
F. o |
364.20
119.6-120.7 ft 11860 |+

. 15 | Fresh, thinly bedded, medium -1 FPLR-CL _
gray {N5}, finely crystalline, ——
medium strong, ARGILLACEQUS b
LIMESTONE (ST.LOWIS
FORMATION) 120.7
Bioturbated, calcite infilling '2%79
'1:20.7‘323.7 tt_b J

resh, thickty bedded, medium ;
light gray (N6}, I-m ¢rystalline, fé:
medium strong, DOLOMITE,
122 (ST. LOUIS FORMATION) ]
e
360,30 i
123,50 %? 1/28/95 @ 17:32 4
123.7-147.5 ft. €110 % Finish driliing for the ]

124 | Fresh, thickly bedded, light g. gﬂ%’ﬁ;lgsﬁﬂﬁ-- W‘-"UE;:'”

{ olive gray (¥ 6/1), fire 3 ;’f% water level atrrflgai’si' fL
crystaltine, medium strong, 2 below around surace
DOLOMITE, (ST. LOUIS |- 4 72 g surlal
FORMATICN} LR -

Stylalitic
el A
100
t2 1
o 126 —
]
2 |
bep
% ¢ ?g

~~~~~~ 1268 4CR %:
1in. clay seam, fractures at &
~124.5 and 127.6 f. b

! é £J1R |

b~ 128 P i n

OEFTH SCALE: 1:2 LOGGED: J MILLER
DBILUNG CONTRACTOR: LAYNE-WESTERN CHECKED: B, BOOTH Golder Associates




RECORD OF DRILLHOLE PZ-100-KS Shest 7 of 23

PROJECT: LAIDLAW/RLFS BORING METHOD: NX Care & waler DATUM: MSL COLLAR ELEV: 4mas j
PROJECT NO:  £43-2848 DRILLING DATE:  1/27/95 - 2/13/95 COORDINATES N:  1068842.0 E: 5172118 i
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCUMATICN:  -90 ;
FOGKTYTE J-loirt PL-Plarat P.Polshad Fa.Fe Cxide - - ’
F-Fauit C.Curved X-Stkarmicksd GL-Clay Infl H T a 5
o o S-Ghear U-Undulating SM-5mooth CH-CHosita T, 1 f 8% [
k (s} B-Badding S5T-Steppod R-Pougn H-Heatad %u.l = EI - ﬁ [ NOTES
= 5‘ F-Foliation Irraguiar YRY. Rough GRF-Gravel Fifled 5 a1 2 L 5 & WATER s
=Sl e = = b EVE
~ W = @ c o |
s DESCRIPTION z P 8, DISCONTINUITY DATA u 7 eSS INSTRUMENTATIGN
w < | eev | @ jwdy 53 - g s
[a] i Z 55| mao 5o o TYPE AND Fa z|w .~ -
G |oerTH | 5 {C G 0 o Z0% & SURFAGE égﬁ fol 1 & cggg% i
N T Eloceal B} 253 DESCRIPTION G IzzzWecoatl e e o
DOTN [N o — S o MET YOO oo @ @ M@
- ®.J1LR-CL,CH
178 1123 7147.5 1t _ L
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
crystalline, medium strong,
DOLOMITE, (8T. LOUIS ®.J.C,SM
FORMATION) i
Stylolitic
™ 130 12 | ~
1
{ §4,STR :
. 4
1
1 {
- 132 351,60
i
® | JPLR-C
e LR-CL
*J.LR
= 134
=
1 g ]
b 138 A i y
' = L i
53 i Note: rock breaks along
s €UPLSCL ; g styiclites and clay
e . 2 partings
i- = 7]
] (7~ 13 1120 i
£ 2 %
P
I o7
v
¢ vy
7
—
~ 138 -t
£ L
2
-
§ $4PLS ]
" -
Z_7 i
) 1
= :
L 4
142 341.60
T42.20
1
]
14 4150 i
b= 144
DEPTH SCALE: 12 LOGGED: J. MILLER .
DRHLLING CONTRACTOR: LAYNE-WESTERN CHECKED: R, BOOTH Golder Associates

DRILLER: D, MAHURIN DATE: 3/9/95




PROJECT: LAIDLAWMLFS
PROJECT NO: 843-2848

RECORD OF DRILLHOLE PZ-100-K5

BORING METHOD: NX Core & water DATUM: MSL
DRILLNG DATE: 1427195 - 2/12/95 COORDINATES N:

Sheet 8 of 23

COLLARELEV: 4838
E: 5172118

LOCATION: BRIDGETON, MO DAILL AIG: CME 75 AZIMUTH: © INCUNATION: -80
Bck TYPE J-Joim PL-Planac P.Polshed Fe-Fa Oxitle a -
F-Fauh C-Curvad K-SEenakiod CL-Clay Infa z T =] 18]
|4 @ 5-Shear U-Undulating SM-3mooth CR-Chiorfte .| @ S T &
T a B-Boddg ST.Stoppad B-Rough H-Haalad ol ! e
& o | _f-Fataton Imeguiar VRV, Rough GRF-Gravel Filed =2l 2 & Ex & wa Tr;ngEiELS
1w = wr | B = 5 8 Iz
% e DESCRIPTION I o e ..;% g = DISCONTINUITY DATA ] % w 2 2 = INSTAUMENTATION
b =l E 2 |%3| moo Ei S¥y TYPE AND b 2 o i3
S | oerh | 5 u@ 25 L2838 SURFACE ASE &R 2887 |F
o 2298 |nswe2 | 3 8 DESCRIPTION |G fx2%ife FTIEEE
14 193704751, _
Frash, thic bedde_d, light
aiive gray (5Y 6/1), fine
crystallina, medium strong,
DOLOMITE, (ST. LOUIS :
FORMATION)
- 148
336,30
147.5-159.5 ft 14750 p
L | Fresh, thickly bedded, pale heRcL
r 148 | yellowish brown (10YR 6/2), ; 14 {100 & CaM-CL 148.1-149.0f1,
FEr crg_smlllne. strong, % Lt tin filed
LIMESTONE, (ST. LOUIS - vertical fraciure
FORMATICN) [
147,51 ——
1in. clay partings 1]
[T
aa
-]
- 1
——
m——
12985 @ 16:06
Drillers quit drilling
[ for the day, they blew
- 152 331,60 out the hole, measured
152.20 JLR waler level @ B0.4 ft
Styloliti below ground surlace,
tylofite drilled 10 152.2 1.
JLR
1/30/95 @ 9:28
®JIR Measured water fevel in
[ e hole @ 48.3 ft.
154 1/30/85 @ 9:51
Begin Aun 15
LR
%J,.VR
r+ 156 § Brecciated, glauconitic, clay 15 |00
7 and silt sized infilling *
@ |JLA-CL §
]
L %58 5 .':.
® J1L.A
. p
159.5-165.5 ft azasd JPLR
Fresh, thickly bedded, 159.50
greenish gray (3GY 6/1), ®41R
" coarsely crystalline, medium A
180 strong, DOLOMITE, (ST. LOUIS
FORMATION)

DEPTH SCALE; 1:2

DRILUNG CONTRACTOR: LAYNE-WESTERN

DRILLER: D. MAHURIN

LOGGED: J. MILLER
CHECKED: A. BCOTH
DATE: 2/9/95

Golder Associates




RECCORD OF DRILLHOLE P2-100-KS

Sheet 8 of 2

DRILLING CONTRACTOR: LAYNE-WESTERN
DAILLER: D. MAHURIN

CHEGCKED: R. BOQTH
DATE: 3/9/85

Golder Associates

PRCUECT: LAIDLAW/RI-FS BORING METHOD: NX Core & waler DATUM: MSL COLLAF ELEV: 4838
PROMECT NO:  943-2848 DRALING DATE:  1/27/95 - 2/13/95 COCHDINATES N:  1068842.0 E: 5172118
LOCATION: BRIDGETON, MO DFILL AIG: CME 75 AZMUTH: ¢ INCLINATION:  -80
ek IYEE Snjoirmt PL-Planar P-Polshed Fa-Fa Oxide a -
F-Faudt C-Cunvad K- SEdanakied CLClay Inf z T a O
1 @ | &shex U-Unduatng SM-Smooth CH.Chiorite TiE <[ &% &
o B-Bedding 5T-Stepped R-Rough H-Heabed Yay = @ a3 8 =
=z 2 | P rotaton imegutar VR-Y. Raugh GRF Grave Fled Ble 2 55 B WAT:SETLE;ELS
] = @ [ 8 o &
E i} DESCRIPTION § e | g wé i 'é DISCONTINUITY DATA - z %] g z g INSTRUMENTATICN
a z Z[55] rao | EE Suy, TYPE AND Ig 2 - 17
G |OEPTH | 5 |08 25 8% 8 SURFACE Sl ] zZ|.8883 ¥
FMO|E| < o F 20 DESGRPTION & Jzzzaweallwosw o
= @ e A D HETNECITCX o @ CE e
180 { 150.5-165.5 . %
Fresh, thickly bedded,
greenish gray (3GY 6/1),
coarsely crystalline, medium
strong, DOLOMITE, {ST. LOUIS ; v
FORMATION) s |0 JLVR
- 162 ‘
3 321.50
. ) 162,30
Some dark gray organic laminae g
= 164 %
_____________ 318.30 1
165.5-173.0 1. 165.50 ] 1
Fresh, thickly bedded, pale _— @ 16551t :
158 elromsh brown (10YR 6/2), [ Inferred contact between
rained, strong, -] ST. LOUIS FORMATION 1
r L STOMNE, (SALEM s and SALEM FORMATION 1
o FORMATION) ——- e |ich 1
::: bt} E
== 00 J
! 167.3-169.6f — 16 |G ]
A Brecciated, glauconite and gray |-+ ]
clay infilling, stylolitic, :T-_— ]
. 15g | 3OME calcite filled veins ——
@i JCR
e 170
&
- 172
311.50
172.30
A
i 173.0-181.2 11,
Fresh, thinly bedded, ]ga]
yellowish brown (10YH 6/2),
fine grained, medium strong,
[ ARGILLACEQUS LIMESTONE,
174 | (ALEM FORMATION) 7 |00
1 1
= 176
DEFTH SCALE: 1:2 LOGGED:  J. MILLER




RECORD OF DRILLHOLE PZ-100-KS

Sheot

0o 2

PROJECT: LAIDLAW/AI-FS BCRING METHOD: NX Care & water DATUM:  MSL COLLARELEV: 4@aa
PROJECT NO:  843-2848 DRILLING DATE:  1/27/95 - 2/13/8% COORDINATES N:  1068842.0 E: 517211.8
LOCATION: BRIDGETON, MO DRILL AIG: CME 75 AZIMUTH: D INCLINATION:  -80
BOCK TYPE Jrdord PL-Planar P-Polehixd Fe-Fa Onide - o
w F-Fautt C-Curved K-Sikensided Cl-Clay Infd = T a [=}
b @ | Sstear U-Unchiating SM-Smooth CH-Chlorite .| & &8 = I
: S 1 BBeddng ST-Stapped R-Aough H-Healad @iz ®p 3 B [
; E; F-Fobation l-iragular YAV, Bough GAF-Gravel Fitad :g o g £ % 5 w NOTES '
) i g = : g2 = s U4 g ATER LEVELS
— DESC ON I o z i DISCONTINUITY DATA S 2] g = g INSTRUMENTATION
i < f ELEV 13 |EY =38 Eu E s
[a) % > |66 Rao B ET.) TYPE AND {8 : = 2 |8
u:iPnTH 3 oﬁ é? o 3% 8 SURFACE o) e 28882 -
2838 {nronZ] 8 8 DESCRPTION {5 [EZE| FEEEF
" 78 173018121 - -
Fresh, thinly bedded, pale ——
1 %eliowlsh brown (10YR 6/2), -y
] ne grained, medium strong, -
ARGILLACEOUS LIMESTONE,  {—r]
(SALEM FOAMATION) ——
-
-
——
v
= 178 ; -
101 -
17 {3 )
- 180 -
§
181.2-183.0 ft
Thickly bedded, pale yellowish
brown (10YR 6/2), coarse
. Erained, strong, (SALEM B
OBMATION) -1 301.80
182.20 1
183.0-190.5 ft.
Fresh, thinly laminated, pale
ye!lomsh brown {10YR 6/2),
fine grained, medium o |4
[ strong, ARGILLACEOUS LIME- JR-CL |
" 184 | STONE (SALEM FORMATION) g
1a |10 1
. 1ag | 185.8-186.7 It. R
X Clay rich horizans, becoming |
siltier
186.7 ft. .
Chert nedules, stylofitic
L :
r < J.R 1
i~ 188 t
> 4
1 295.30 }
188.50
JPLS
100 |
1 |1 ‘7
- 130 -
! 190.5-205.5 ft 1/34/95 @ 8:00
Frash, thickty bedded, pale Measure water level in
yellowish biown (10YR 6/2), [ 262.80 hole at 38.05 ft @ 8:1C
mediurn grained, strong, ] 191.00 resurmne coring on Run 20§
ARENACEOUS LIMESTONE, . L NEAY:] ;
(SALEM FORMATION) =l
L 190 -
OEPTH SCALE: 1:2 LOGGED:  J. MILLER
CRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH Golder Associates
CRILLER: . MAHURIN DATE: 3/9/85




PROJECT: LADLAW/HI-FS
PACJECT NO;  843-2848
LOCATION: BRIDGETCN, MO

RECORD OF DRILLHOLE PZ-100-KS

BORING METHOD: NX Core & water CATUM: MSL
CAILLING DATE: 1/27/95 - 2/13/85 GCOCRDINATES N:
ORILL AIG: CMET73 AZMUTH: 0

Sheat 11 o 22

COLLARELEV: 4838
E: 3172118

1068842.0
INCLINATION:

-80

ZALE
(FEE)

QEF.

ROCK TYPE

DESCRIPTION

P-Polshed
K-SErensided
SM-Smocth
R-Rough H-Healed

YA-¥, Rough GRF-Gravel Fited

PL-Planar
C-Curved
U-Undulatng
ST-Stepped
l-lregrdar

Fa-Fa Oxida
CL-Clay Infa
CH-Chiortte

J-Joint
F-Fauit
3-Shear

GRAPHIC LOG

STAENGTH

QISCONTINUITY DATA

WEATHERING
INDEX

TYPE AND
S SURFACE
DESCRIPTION

CORE
RECOVERY
80 2
&0
(v}
40
2 °
2
2 FRACTURES|
5 PERFOOT
1
GRAPHIC
LGG
R
A5 A8
R4

INDEX

POINT LOAD
INDEX (psi)

TEST ORIENTATION

NQTES
WATER LEVELS
INSTRUMENTATION

152

- 194

™ 196

=~ 158

(~ 200

[~ 206

190.5-205.5 ft.

Fresh, thickly bedded, pale
yellowish brown (10YR 8/2),
medium grained, strong,
ARENACEOUS LIMESTONE,
{SALEM FORMATION)

Silty, fine sand, fossil
fragments, organic laminae,
seme clayey laminae, cherty.
bioturbated

202.0 ft.
Silicified horzons

205.5-210.0 ft

Fresh, thinly bedded, pale
yellowish brown {10YH 6/2),
fine grained, medium siron%.

ARENACECUS LIMESTONE,

(SALEM FORMATION)

206.0-206.3 fL
Clay interbed

Silty, cherty, some clay
horizans, silicified, coarse
grained interbeds

il

283.50 |

L

278.70

194,90

21 | 1%

205.10

J,LR-GL
JILA @

QARG
JLR-CL

W X

100 ¥
22 % [

1/31/95 @ 17:15
Finish coring @

205.1 f, driller tried
1/2 day to get past the
chert at this depth and
failed

OEPTH SCALE:
DRILLING CONTRACTOR: LAYMNE-WESTERNM
CRILLER; O, MAHURIN

1:2

LOGGED: J. MILLER
CHECKED: R. BOOTH
DATE: 3/9/55

Golder Associates




RECORD OF DRILLHOLE  PZ-100-KS Sheet 12 of 23

PROJECT: LAIDLAW/RI-FS BORING METHOD: MX Core & water DATUM: MSL COLLAR ELEV: 482.8
PROJECT NO:  843-2848 DAILLING DATE: 1/27/9%5 - 2/13/95 COORDINATES N: 10688420, E: 517211.6
LOCATION: BRIDGETON, MO DRILL AIG: CME 75 AZMUTH: 0 INCUNATION:  -80

BOCK TYPE

Jloint PL-Planar P-Polshad ¥o-Fo Oxide
F-Faut C-Clrved K-Stensided CL-Clay infE
S-Shear W-Unduating SM-Bmooth CH-Chiorita
B-Badding 3T-Slepped R-Bough H-Heasbod
F-Foliaton Hraguiar VY2-V. Rough GHRF Gravel Fed

LALE

NOTES
WATER LEVELS
INSTRUMENTATICN

INDEX
iINDEX

f

STAENGTH

OESCRIPTION

(FEET)
WEATHERING
POINT LOAD
INDEX {psi}

DEH

ELEY
DEPTH

(FD [~y X~Fo1
DET N

TYPE AND
& SURFACE
DESCRIPTICN

GHAPHIC LOG
AUN NO
CORE
RECOVERY
3
o
a
2
g FRAGTURES
s PERFOOT
10
GRAFHIC
LOG
gy A6
R
TEST ORIENTATION

205.5-210.0 fL

Fresh, thinly bedded, pale

| yellowish brown (10YR 6/2),
fine grained, medium strong,

1 ARENACEOUS LIMESTONE,

{SALEM FORMATION)

Silty, cherty, some clay
horizons, silicified, coarse
L oo pilmined interbeds 273,80
L 210.0-220.7 iU 210.00
Fresh, mlckhqlbedded, light

olive gray {57 6/1), fne

grained, medium stron
AFIG!LLACEOUS DOLOMITE
{SALEM FORMATION)

273,70
210.1¢

¥
3
£
z
§

f~ 212

(- 214

23 o1

™~ 216

- 218

Core Loss

[~ 220 263.70
- 220,10

263.10

220722251 220.70 i
Fresh, thickly bedded, light

olive gray (5Y 6/1), medium

grained, medium strong

ARENACEQUS DOLOMITE

(SALEM FORMATION) -

bw 222 | sheil debris in lower .5 ft, 24 §100
3 coarser downward, organic

3 laminae 261.30
r 22252338 ft 222.50
1 Fresh, Thlck%bedded, light

olive gray (5Y 6/1), fine

grained, medium streng,
ARGILLACEOUS DOLOMITE,
(SALEM FORMATION)

€ J,PLSM

[ oy 4

DEPTH SCALE: +:2 LOGGED: J. MILLER .
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R, BOOTH Golder Associates
DRILLEA: D. MAHURIN DATE: /9/95




RECORD OF DRILLHOLE PZ-100-KS

DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: O MAHLURIN

CHECKED: R. BOOTH
DATE: 1249/95

Sheet 13 of 23
PROJECT: LAIDLAW/RI-FS BORING METHOD: NX Core & water DATUM: MSL COULARELEV: 4828
PROJECT NO:  £43-2848 DANLING DATE:  1/27/85 - 2/13/95 COOFRDINATES N:  1088842.0 E: 3172118
LOCATION: BRIDGETON, MO CRILLAIG: CMET75 AZIMUTH: 0 INCLINATION: .50 i
BOCK TYPE JJoirt PL-Pranar P-Pokshad Fe-Fe Oxide a - '
EFa C-Curved K-Skkensided CL-Clay Irit z T a [w}
u a S-Shear U-Unduliring SM-Smosth CH-Chicrite o 5 = =
X 81 BBuddng ST-Sepped A-Rough H-Haaled af| =2 88 2 &
£ 5' F-Foliation Irrogular VA-V. Rough GRF-Grayel Filod i ol ¥ g = % & WAT:(HJTLEE?ELS
w = W w= e T g o g
.- CESCRIPTION I cor | o ke C'E i DISCONTINGITY DALA % @ 225 INSTHUMENTATION
a £ Zlg2| aoo | E2 Sy TYPE AND g . o |
O|eoepe | S Jog 25 ladxsy SURFACE oE ol z|l-2883 ¥
{F1) © oaso £ o % 5 DESCAIPTION a zZ22Wwneaa v-ﬂm—mﬂvwm'-m
DoTH | g mw e n @ NELVCooea fhrag o Lo @
- 4 .
[~ 224 Y oop 50338 11, - 3).5M
] Fresh, thickly bedded, light j
olive gray {5Y 6/1), fine
grainad, medium strong, )
ARGILLACEOUS DOLOMITE, 3
(SALEM FORMATION) 1
X Chert nodules common,
1 bioturbated, organic laminae, ]
] some texture laminae 4
) -
1
24 {120
L. 229 .
;
L 23p -
25350 1
Ho--2] 230.30
- ©.1.C.5M
! €.4.PLSM 3
L. 520 -
233.7 it,
1 Organic clay lense o5 | 100 ]
250.00 § 2 ® | |!R-CL
" 233.8-241.4 1, 22380 N
224 | Fresh, thickly bedded light - @JPLR ]
gray (N?) cQarse -
! medium strong, BIOCLAS?IC ]
LIMESTONE, (SALEM -]
FORMATIOMN) H-r1 ]
e 4
-
[~ 208 =] 247 00 21195 .
| f 23620 End drilling @ 16:30, ]
i 2/6/95 @ 8:26 1
i §.PLR Measure water level at
—— 80.8 ft. below ground
—ise surface
. E 2/6/95 @ 9:50
Stylolitic, sandy, dark gray ] 246.20 ; ‘ng Run 26
laminae -L-{237.60 Begin coring Run
. % R
I":_:' @JPLR
——
bt
l.‘.... r
] UPLS ]
239.8 1, ] 1
= 240 | Medium sand, 1 cm. thick layer “
DEFTH SCALE: 12 LOGGED: J. MILLER

Golder Associates




RECORD OF DRILLHOLE PZ-100-KS

Sheet 14 of 23

PROJECT: LAXDLAW/MAI-FS BORING METHOD: NX Core & water DATUM: MSL COULAR ELEY; 483.8 4
PROJECT NO:  543-2848 DRILLING DATE:  1/27/95 + 2/12/95 COORDINATES N.  1068842.0 E: 5172118 ;
LOCATION; BRIDGETON, MO DRILL FIG: CME 75 AZMUTH: @ INCUNATION: .80 j
HOCRIYTE J~Joint PL-Planar P-Polishad Fo-Fa Oxida a P ;
w #-Faut C-Curvad K-Sthensdod CL-Clay Inf z T [a] fal :
= o | SSher U-Unchutating S-Smooth CH-Chiorite o 3 % [E i
1z B BBecng 5T-Sepped ARough H-Hoaled wlz o) 2 &8 2
2 E 6‘ F-Folation irraguiar VA-V. Rough GRF-Gravel Flled l::% o g 5 % ﬁ WAT:(HJTES "
w F 5 Wl = & B8 |F LEVE
o & DESCRIFTION T o | mg i § DISCONTINUITY DATA - ¥ w 2 S = INSTRUMENTATION
a s Zie2l hao | EE 5y TYPE AND Iy 5 o o
9 | DEFTH E UE, 2% li8%8 SURFACE 3] i T g%%%% [
g -
™ 228 [wswa2| 3 2 DESCRPTION 6 J22Z\ezop\Evores
240 toa3p2414 1t y
Fresh, thickly bedded, light i
gray (N?) coarse gramed )
medium strong, BIOCLASTIC 1
LIMESTONE, (SALEM
FORMATION) ]
® E
241.4.245.6 ft. SR
Fresh, thickly bedded, light
| oqp § 978 (NT) to dark gray (N3}, % B
coarse grained, medium strong, - |
ARENACEOUS LIMESTONE —— 27 J7s% 4R
(SALEM FCRMATION) E,:
Core loss cecurred due to
2428 i " 1
Siity sand, fossiliferous, barrel falling down hole
1 in. thick clayey horizon Core Loss
- 244 -1
3
1 239.20
‘ £ 244‘60
mmmmmmmmmmmmm 2 ga;_gg:fq Aun 28 recovery poor,
245.6-249.8 fi. 245,80 because care barref
. 2ag | Fresh, thickly bedded, olive fell in hote and _
| gray {5Y 4/1}, fine grained, core was lost after |
medium stron , SILTSTONE, Run 27. Aun 28 cora is
(WARSAW FO MAT|ON) broken up due to darnage
|: during its retrieval.
o Contacts @ 245.6 and
249.8 it. are approximate |}
. because of core loss
]
1
] 28 [a% g
1
A 234.00) %l ]
F 249.8-254.5 fr 2498C N
250 | Fresh, thickly bedded, olive %
gray (5Y 4/1), fine grained, /
medium strong, CLAYSTONE, /
(WARSAW FORMATION) /
1 Grades to siitstone near
a
Core Loss
- 252 -
23120
7 252.60
(254 % -4
29 Jos% 1
229.30 3
254 .5-256.4 ft. #5450 {1
Fresh, thickly bedded, medium =]
dark gray (N4), coarse
s gramed medium strong, %
OSSILIFEROUS LIMESTONE -
(WARSAW FORMATICON) ::
— 258 -

CEFTH SCALE: 1.2
DRILLING CONTRACTOR: LAYNE-WESTERN
DAILLER: 0. MAHURIN

LOGGED: J. MILLER
CHECKED: R. BOOTH
DATE: 3/9/95

Golder Associates




PROJECT: LAIDLAW/RLFS

RECORD OF DRILLROLE P2-100-KS

BCRING METHOD: NX Core & water

DATUM: MSL

Sheet 15 of 23

COLLAR ELEV: 4808

PACJECT NO:  943-2848 CRILLING DATE:  1/27/98 - 21%/85 COCRDINATES N:  1088842.0 £ 5172118
LOCATION: BRIDGETON, MO DRILLAIG: CME 75 AZIMUTH: 0 INCUNATICN: 80
BOCkTvee J-lomt PL-Planar P-Polshed Fo-Fa Chide o =
w F-Faut C-Curved K-Sikensided C-Clay Il z I o [4]
w o | s U-Undutatng SM-Smoctty CH-Criortin U T s = E
| Ko 2| eBsaang ST-Stepped R-Flogh H-Healed gifz H}) 3 8 |2
£ 2 | FeFotaton I-ireguar VRV, Rough QRF-Cravel Foed FSTE ST En I NQTES
o DESCRIFTION F > 5 DISCONTINGITY DATA T = 8 o |& WATER LEVELS
5% L e | o Wi € G - == o £ a Z |3 INSTRUMENTATION
a & Z [53] map Eg ¥ TYPE AND Iy = o It
O JoePTH | 3 [0 2% iR 3 SURFAGE 9 B flozgzzs
(FT) lonon]| &k 241 CESCHIFTION G Yzizlloronil ve v o
DoTHN {NTODD = ] mETfroaac oo x o
- 256 - -
brri] K
256.4-261.3 It, 256.40 )
Frash, thickly bedded, olive 4
black (5Y &/1), fine grained, 1
medium strong, SILTSTONE, 1
3 (WARSAW FORMATION) 1
Black crganic laminae,
slightly pitted, dolomitic 29 {os%
- 258 -1
224,10 i 2/6/95 @ 16:50 ]
S Mincr Core Loss Qusit for the day ]
~ 260 2/1/95 @ 8:30 R
| &J.15M Start coring Run 30
- 272,50
1 261.3-264.81. 261.30
Frash, thickly bedded, olive E
gray {SY 4/1}, medium
— 262 | crystalline, medium strong, =
DOLOMITE, (WARSAW ]
L FORMATION)
~ 264 -
219.00 a0 ] 190 ;
26482767 . 264.80 = ]
L Fresh, thickly bedded, dark J
1 gray (N3}, mtcrocrm.ataliine, ]
medium strong, LIMESTONE,
(WARSAW FORMATION)
- 268 o
* <
o
]
B :
_.::: ?}5 F
] =
.‘ é
- 268 ] i “
- : g8 ]
——
—— 1
_ﬁ'_....
Packstone, fossilifatous 1]
) 213,90 ]
=~ 270 ] 269.80 -
——
]
-
E——
]
] E
- 4JPLVR }
[T
1
~ 272 T

DEFTH SCALE: 1:2

DRILLER: D. MAHURIN

DRILLING CONTRACTOR: LAYNE-WESTERN

LOGGED: J. MILLER
CHECKED: R. BOQTH
DATE: 3/9/95

Golder AssoOciates




RECORD OF DRILLHOLE P2-100-KS

Sheot 18 of 23

PRQJECT: LAICLAW/RAI-FS BORING METHOD: NX Core & water OATUM: MSL COLLARELEY: 483.3
PROJECT NO:  943-2848 DRILLING DATE:  1/27/85 - 2/13/05 COOPDINATES N:  1088842.0 £ 5172118
LOCATION: BRIDGETON, MO DAL AKG: CME75 AZIMUTH: 0 INCLINATION:  -80
HOCKIIEE J-doir P\.-Planar P-Pokshad Fe-Fa Cxkta o P
u F-Faul C-Gurved K-S#ansided CL-Clay I z T a] [}
o - §-Shoar U-Unduiating SM-8moath CH-Chiorite E.l s & s =
= 21 8Becdng ST-Stoppad R-Rougts H-Hoaled Slza] 2 8 )F
£ S F-Folation Hireguiar VRV, Hough GRE-Gravel Filled ::% g 2 = R wa T’;UTES
& o o — - TEIE 2 FN R LEVELS
" e DESCRIPTION é e 1o NE g ,é DISCONTINUITY DATA —| % @ SSE INSTRUMENTATION
e o Z |24] noo o FE TYPE AND Za 2 b
R il =T B 5 l&8%3 SURFACE g i 28228 |
N T Toneal ST.F 274 DESCRIPTION 5 pzz BN
DDTN [T 0~ S B nE wals s off vl s ol o
27 | apa8276.7 1t = .
Fresh, thickly bedded, dark, ——
gray (N3}, microcrystalline, ——
medium strong, LIMESTONE, E
(WARSAW FORMATION)
m—
+—+—1
——
i ]
1 i ]
1
g -
-
i~ 274 T .
L] 4
(1
[
. J
- 1
== J
. 276 %z a '@ R
———
207,108 ¢
276.7-2TB5 ft 276.70
Fresh, medium bedded, light 4
olive gray (5Y 6/1}, fine p
grained, medium strong,
3 ABENACEOUS DOLCMITE
] (WARSAW FORMATION)
i 278 )
208.20 4]
1 37852872 ft. 278.50 [
- Fresh, thicldy bedded, medium |-
light gray (N6}, coarsely ]
crystalline, medium strong, T E
FOSSILIFERCUS LIMESTONE, |~ bt ]
L (WARSAW FORMATION) Pt o
o b 203.50 2 ;%
=~ 280 :w 279.90 if -
\ R : ]
f —— £
= . |
= &
® 1J1VR 3
1
[
E
1
L |
- 204 3z 1:‘0 =
]
4
X
b 286 o
!
287.2-301.0 ft. |
Fresh, thickly bedded, olive
X biack SSY 211}, coarse
| oas crystalline, medium strong, N
LIMESTONE, (WARSAW
FORMATION)
CEFTH SCALE: 1:2 LOGGED: J. MILLER
DRILLUNG CONTRACTOR: LAYNE-WESTERN CHEGKED: RA. BOOTH Golder Associates
DRILLER: 0. MAHUAIN DATE: 3/9/95




RECORD OF DRILLHOLE PZ-100-KS

Sheet 17 of 23

PROJECT: LAIDLAW/RI-FS BORING METHOD:  NX Core & water DATUM: MSL COLLARELEV: 4838
PROJECT NO:  843-2848 DAILLING DATE:  1/27/85 - 21195 COCRDINATES N:  1068842.0 £ 5172118
LOCATICN; BRIDGETON, MO DRILL RIG: CME 75 AZMUTH: 0 INCLUNATION: 80
POCKTYE J-Jort PL-Planar P-Po¥shed Fa-Fa Onica @ 2:
FFam C-Curved K-SEenaided CL-Clay Infd Fa b O )
u m | SSher U-Unduiating SM-Smooth CH-Chiore .15 s = [E
-5 a 8-Badding ST-Stepped R-Rough H-Haaled PGy 2 & e N
£ o | F-Fotaon Hmeguiar VRV, Bough GRF-Gravel Fited ol Ex B WAT:;’TSELS
] £ 5 w= | 5 = o o F j
ﬁ- iy CESCRIPTION E e o WE g 5 DISCONTINUITY DATA n = (] g 2 % {NSTRUMENTATION l
a z | Z 53] rap EE S, TYPE AND ES o I I
O | pEPH é L3 25 pE8% @ SURFACE 9 3583 |~ ‘
T a D z K - :
ik 3898 [nios2| 3 8 ESCRIPTION |0 1% ERER e
™ 289 1 287.2-301.0 1t -
Fresh, thickly bedded, olive i
black ($Y 2/1), coarse . 4
| crystalline, medium strong, - ‘!
100 . !
EOREN?;ﬁgﬁ) (WARSAW ] 2y Possibig water producer 4
-1 % J,PLVR-Calcite i
| ] mineralization :
-4 183,90 i
- 200 68,90 2/7/95 @ 15:07 -4
% Start Fun 33
" : o |J1vRcCalite :
[ Styloliic comman, % -alci ;
tossiliferous mineralization ;
- 292 ?ﬁ_ -
= -
= ]
S
[T
— ®J PLVR-Cakite i
- mineralization i
i~ 294 ] -
i
- ]
! by 100
.. 3 %
295.4.295.7 it 4
: Vuggy porosity 1
- 256 -
1 ]
—~ 798 s
s ]
] }
2/7/95 @ 16:30 1
184.50 Quit drilling @ 299.3 it
29920 “ JILR after Run a3 4
2/8/95 @ :10
.~ Start coring Run 34, 4
100 - 4 JLR measured water level @ |
- ® 18.8 ft. befaw ground 1
o 40,8 sufface E
f 182.80 ]
301.0-304.3 ft. 30100 ]
Fresh, thickly bedded, olive ]
black (5Y 2/1), medium ]
1 rained, medium strong, 34 fsen 4
CLOMITE, (WARSA
™ 302 | FORMATION) B
[ Argillacecus, vuggy
! 301.0-304.3 fi
| Vuggy porosity
304 7
DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R, BOGTH Golder Associates
DRILLER: D. MAHURIN DATE: 3/9/95




RECORD OF DRILLHOLE PZ-100-KS

Sheet 18 of 23

DAILLING CONTRAGTOR: LAYNE-WESTERMN
DRILLER: D. MAHURIN

CHECKED: R. BOOTH
DATE: 3/9/95

PROJECT: LAIDLAW/ALFS BORING METHOD:  NX Core & waler DATUM: MsL. COLLAR ELEV: 4828
PROJECT NQ;  843-2848 DRILLNG DATE:  1/27/85 - 2/13/85 COCHDINATES N:  1068842.0 E: B17211.8
LOCATION: BRIDGETON, MQ DAL RiG: CME75 AZIMUTH: 0 INCUNATION:  -80
HOCK TYEE JJaint PL-Planar P-Polshead Fs-Fe Oxide o =
o F.Faut C-Cuved K-SBersided CL-Clay It z T a [9]
o o | SShex U-Lindciating SM-5moath CH-Chiorite g |5 . § % E
L3 8] 8Beding 5T-Steppadt F-Flough HeHeaoc Wz @ 3 a X N
fy = | eFoiaton lioguizr VY. Rough GRF-Gravel Filad RO W g [~ = OTES
o Q o . s Fle 2l 2 n 2 WATER LEVELS
- oy DESCRIPTICN f‘: o s w% & § DISCONTINUITY TA - Y 0 g2 INSTRUMENTATION
o €| [ 2 |58] Roo | £ S, TYPE AND Zo 2 s |2
O | pEPTH ER EF =5 [P %3%¢ SURFAGE g lE B2 Flogggg
Fy L) PR [ o o DESCRIPTION (el == ?\ W ol wﬂw'—mmvcmpno
woT | utwn— IR HEIYCTCC M C @@ @
- T N
179.50
304.3-306,1 ft “304.30
Fresh, thickly bedded, medium
dark gray (N4}, coarsely )
crystalline, medium strong, ]
LIMESTONE, (WARSAW LIME- A
STONE)
=~ 306 17rrol ! -
306.1-313.0 1t 306.10 4
Fresh, thinly bedded, grayish 4
black (N2), fine grained, 34 Jos% |
; waak, CLAYEY SILTSTONE, b
] (WARSAW FORMATION) )
Pyrite crystais, calcite ]
mineratization t
= 308 ®J15M -
174,80 1
309.20
-~ 310 —
]
312 =
312.5-31135 1
®JPLRA 90 and 50 degree |
170.80 fractures are not open
313,0-316.5 ft. 313.00 ?ﬁ 8 luivr 314.5-315.5 1
Fresh, thickly bedded, dark Second fracture not open
graenish grayt'asISGY 4713, " ]
medium crystalline, medium ;
[ .., | strong, ARENACEOUS 4 $JPLSMCL (2) ]
St4 | DOLOMITE, (WARSAW a5 {100 1
FORMATION), glauconitic, ~
stylolitic, vuggy, silty 2/8/A5 q
shale interbeds Finish in Run 36, break |
L down due to hydraulic
{4PLA leaks
L £ | :
™ 316 -1
167.30
316.5-341.0 &t. 318.50 ]
Fresh, thinly bedded, olive
L black (5Y 2/1), fire grained,
weak, CLAYEY SILTSTONE,
(WARSAW FORMATION) ]
F
= 318 he
- 5% 2/9/95 @ 7:40
’ Resume coring Bun 36
ag ' 4
- 220 -
DEPTH SCALE: 1:2 LOGGED: J. MILLER

Golder Associates




PROJECT: LAIDLAW/MRILFS
PROJECT NO:  343-2848

RECORD OF DRILLHOLE  PZ-100-KS

B0RING METHOD: NX Core & watsi
1/27/95 - 213/85

CRILLING DATE:

DATUM: MsL

COORDINATES N:

Sheet 198 of 23

COULLAR ELEY: 4833
E: 5172118

DALLER: D. MAHURIN

DAILLING CONTRACTOR: (AYNE-WESTERN

CHECKED: R, BOOTH

DATE: 3/9/95

LOCATICN: BRIDGETCON, MO DRILL RIG: CME 75 AOMUTH: 0 INCUNATION: 60
QR IYPE J-loim PL-Planar P-Polshed Fo-Fa Cride o -
w F-Fauit C-Cuved K-Siermided GL-Clay it z T a 5
e @ 5-Shaar U-Undulatng SM-Smoath CH-Chiorita - T g =
L5 o | 8-8eddng ST-S1eppac R-Bough H-Hasled i - 2 g %
i E S F-Folaton Hregular VRV, Rough GAF-Cravet Filod 'E% g:-' g £ % z NOTES
¥ DESCRIFTION T z D BECONTINGITY DALA wWla T ] 5o i WATER LEVELS
W 2 oaev [ ¢ [w8 £g —] = £z [ INSTRUMENTATION
o g Z |53] rap g2 TYPE AND E o I3
O foerm | 5 (533 35 3 SURFACE ol B2 = 2g |
D | T Tlogoe| E8g DESCRFTICN |5 fz2z\fucos A A
BOFN | T o nErYceoo o o I
320 13165410 1t
1 Fresh, thinly bedded, olive
black {5 2/1), fine grained,
weak, CLAYEY SILTSTONE,
(WARSAW FORMATION)
321.,1-322.1 ft.
1 1-2 1n, thick imey and
dolomite interbeds
a2
@1 J,PLSM
& 1,5M
?.JPLSM
4 1,C.8M
9 J,PLSM
b 324
100
Eal I
~ 128
3
=328
Very fine pyrite crystals,
calgite infilied veins, thin
(0.2-0.3 in.} dolomite
] interbeds 154 80
32520
- 330
! @ J,5T,SM-CL
- 332
37 |98%
4 drill induced
fractures in Run 37,
e 94 especially at point core
was fost
B 158,40
335.40
33 |so%
e 335
DEPTH SCALE: 1:2 LOGGED:  J. MILLER

Golder Associates




RECORD OF DRILLHOLE PZ-100-KS Shest 20 of 23

FROJECT: LAIDLAW/R:-FS BORING METHCD:  NX Core & watet DATUM:  MSL COLLAR ELEV: 4838
PROJECT NO: 843-2848 DRILLING DATE: 1/37/95 - 21 3/95 COORDINATES N 1068842.0 E: 5172116
LOCATION: BRIDGETON, MO DRILL AIG: CME 75 AZIMUTH: © INCLINATION:  -80Q

ROCK TYPE

J-Joirt PL-Plarar P-Polshed Fe-Fa Onide
F-Fat C-Curved K-Stkanziced CL-Clay bfig
S-Shaar U-Undulatng SM-Smooth CH-Chiorite
B-Bedding ST-Steppad A-Aough H-Haalod
F-Folation Himeguiar VR-Y. Recagh GRF-Gravel Filad

DISCONTINUITY DATA

SALE

NOTES
WATEA LEVELS
INSTRUMENTATION

ATHERING

INDEX
INDEX

STRENGTH
POINT LOAD
INDEX {psi)

DESCRIPTION

W

(FEET)

ELEV

DEPTH
FT)

DE?

o TYPE AND
54 SURFACE
a
o

GRAPHIC LOG
AUN NO
CCRE
RECOVERY
]
o
[=]
FﬂAC?UHESJ
PER FOOT
GRAPHIC
LOG
YEST ORIENTATICN

CORE
e WY

f5 16

DESCRIPTION

BG
1]
40
20
2
4
1
L
10

[
30 DiP wrt
sw FR
My
HW
R4
R3
R2
a1
A2
A3
A4
RS
A8

m 36 | 316534101

Fresh, thinly bedded, olive
black (3 2/1), fine grained,
weak, CLAYEY SILTSTONE,
(WARSAW FORMATION)

P~ 338

ffr drill induced
ractures in upper
5t of Aun 38 Pe

®J.PLSM

142.80
341.0-344.6 ft. 341,00
Fresh, medium bedded, greenish
black (SGY 2/1), ine grained,
medium strong, ARGILLACEOUS
DOLOMITE, (WARSAW
™ 342 | FORMATION}

€.JPLSM

- 344 [ Black organic laminae, calcite
filled vugs 138.50
138.20 34430

344.6-348.8 ft. 344.80

Fresh, thinly bedded, alive

black (5Y 2/1), fine grained,

| weak, SILTY CLAYSTONE,
(WARSAW FORMATION)

Twa drilfing induced
fractures in upper 2 t.
of Run 39

Calcite filled vugs

= 248 B
a9 |

135,00
348.8-352.8 fr, 348.80
Fresh, mediurm bedded, olive
gray (5Y 4/1), fine grained,
medium strong, ABGILLACEOUS
DOLOMITE, (WARSAW
FORMATION)

Vuggy, fossil fragments

S R T TR

= 252

P

DEPTH SCALE: 1:2 LOGGED: J. MILLER
DAILLING CONTRACTOR: LAYNE-WESTERN CHECKED: A BOOTH Golder Associates
DAILLER: D. MAHUAIN DATE: 3/9/25




RECORD OF DRILLHOLE PZ-100-KS Shest 21 of 23

PROJECT: LAICLAW/ALI-FS BORING METHOD: NX Core & water DATUM:  MSL COLLARELEV: 4838
PROJECT NQ;  943-2848 DRILUNG DATE:  1/27/85 - 2/13/95 COORDINATES N 1068842,0 E: 517211.8
LOCATION: BRIDGETON, MO DRILL RiG: CME 75 AZIMUTH: INCUNATION:  -B0
RRGK IYEE d~Joim PL-Planar P-Podshed Fo-Fa Onide a -
F-Faut C-Curved K- Siersided CL-Clay Imfdl z T c O
bt o | ssrew U-Unckdating SM-Smeoth CH-Chécrite S & = =
2 8| ©-Bedang T-Stopped FrFough H-Healsd Wiz By ¥ & £
T C; F-Fodaton l-ireguiar VAV, Rough QRF-Gravel Filed 2% w g L & Z WATEMH ES
; = [} w=3n - o a T LEVELS
] i DESCRIPTION T N e DISCONTINUITY DATA ¥ @ ? g = INSTRUMENTATION
W < | ELEV § 2 |uW £3 T ‘T o \—
& ° &&| Rao e Im TYPE AND T = o o
9 leoerm | 5 |GG Qe o =05 3 SURFACE F e 4 #le2333
FM =] = Ta 8" DESCAIPTION S hzzzferonllbuotn o
2398 v ] & 8 HETYroce WELT T &
b 352
131,00
352.8-357.6 . 35280 -1
Fresh, medium bedded, olive — ag |
_ gray (5Y 4/1), medium grained, -
| medium strong, LIMESTONE, 2/9/95 @ 15:15
some fossils, race thin chert Finish Run 39, guit work
N tayers (<1 in.), (WARSAW -] on the hole
354 T FORMATICN) -] 120.60 2/11/85 @ 13:15
s Corehole reamed out with
135450 6 in. bit using Schramm
- Rotadrill 1o 354.5 ft.
354.8-355.0 ft and %
355.4-355.7 ft.
Thinly bedded, medium dark
gray {N4), Claystone layers
j« 358
== L R
%
128.20f "
e e badtod Clemed op of
rash, thin to medium X g _|
™ 58 | medium light gray (N8}, very % 100 KEOKUK FGRMATION
coarse graingd, medium strong, |- 40 1 o @ [ LR
! FOSSILIFEROU$ LIMESTONE, )
{(KEOKUK FORMATION) ] e|JiR
A ] Predominantly argillaceous, o]
shaley partings common, :
numerous light bluish gray
{58 7/1) chert layers (1-2 in.
thick), chert nodules
1 (¥-10 mm.)
-~ 360
L NAR:
I
b 362
-3
o 363.0-372.0 ft
—— Numerous drilling
—— induced fractures
—~— 2.3 per foot
I (2-3 pe )
- 364 —
, ]
;_L: a1 |9
[T
- 188 E
-
_—
_“““:c
e ]
s
=
.
- 368
DEFTH SCALE: 1:2 LOGGED: J. MILLER
DRLLNG CONTRACTOR: LAYNE-WESTERN CHECKED: A. BOOTH Golder Associates

DAILLER: D. MAHURIN DATE. 3/9/95




RECORD OF DRILLHOLE PZ-100-KS

Sheet 22 of 23

PROJECT: LAIDLAW/RLFS BORING METHOD: WX Caore & water DATUM. MSL COLLARELEY: 4838
PROJECT NO: 543-2848 DRILLING DATE:  1/27/85 - 2/13/85 COORDINATES M: 10688420 E 517211.8
LOCATION: BR{DGETON, MO DRILL AIG: CME 75 AZIMUTH. O INGLINATION: 80
AOCKTYPE J-Joint PL.Planar P-Polshid Fo-Fe Oxide o -
w EFaut C.Curved X-Stkermaiced CL-Clay Iril z T Q I}
3 g} SSheor U.Uncuiating SM-Smoath CH-Chiorite .| @ S = [E
.3 Q| B-Beddng ST-Stepped Fi-Fough H-Hogled |z &) = & £
i = | FFoiaton I Irraguiar VRV, Rough GHF.Gravel Fied == T E z NOTES
g DESCRIFTIGN 2 - 7 BESONTRUTY DAT N E‘g & WATEA LEVELS
at ; I I - iz T ¢ LAY - 35 |7 £ z |5 INSTRUMENTATION
a c Z |53} oD 5w e a TYPE ANC 28 2 - ﬁ
R T 25 laeB3s8l  osumacz  13SE Bl z|.3383 F
Fn “lowoo w g o o CESCRIPTION (o] 223 Vorou mewﬂm‘umwd
DETN |uTr oo e P MRTITYETTET W E @@ @
[ 388 | 357.6-386.6 ft == y
Fresh, thin to medium bedded,
medium light gray (N6}, very ?E
woarse grained, medium strong,
FOSSILIFEROUS LIMESTONE, |-
(KEOKUK FORMATION) 1
Predeminantly argillaceous, -
shaley partings common, 1]
numerous light bluish gray ——
(5B 7/1) chert layers (1-2 in. m— 100 1
= 370 [ thick), chert nodules M| x -
{1-10 mm,)
= s ]
1 = ‘
' g
EE
- 374 T A
1 374.2-375.2 L 374.20
) Moderately weathered, medium 4z 1%
. bedded, light olive gray *
(5Y 6/1), medium strong,
ARENACEQUS DOLOMITE 148.60
layer, (KEOKUK 375.20 {4 @®|J15.CL 7
FORMATION) o
e &g A
376 = ..
—
—— ®:8|R (@)
- 106.60
- 37720
——- i ®1 IR
[ 3
i 378 £ o
& #|B,CcRCL ]
E :
- : f @ 1 J,R.R
M 1
= | |
l = |
b 280 — ; .
== §! $8rLS 1
+ =
380.7-381.0 ft = % 3 ¢|BPLR
Thinly Jaminated, dark 1 i
gresnish gray (5G 4/1), SILTY %
! CLAYSTONE layer T %
21
] - £
b~ Ex
1 ]
-~ 382 —— i .
r =
i ;‘fi
- H @ 1BUCL
—— 1
- ] b
— 2
- |
- H 1
[T A
[ s g ]
DEPTH SCALE: 1:2 LOGGED: .J. MILLEA
DRILLUNG CONTRACTOR: LAYNE-WESTERN CHEGKED: R. BOOTH Golder Associates
DRILER: D. MAHURIY DATE: 3/9/95




RECORD OF DRILLHOLE  P2-100-KS Shest 23 of 23

FROJECT: LAIDLAW/ALFS BORING METHOD: WX Core & water DATUM: MSL COUARELEV: 482.8
PROJECT NO:  943-2848 DRILLING DATE: 1/27/95 - 2/13/95 COORDINATES N:  1068842.0 E: 3172118
LOCATION: BRIDGETON, MO DAILL AIG: CME 75 AZIMUTH: 0 INCLINATION:  -g0

AOCK TYPE

d-loim PL-Planar P-Polshad Fa-Fa Oxide
F-Fauft C-Curved K-SEemmided ClL-Clay Infa
5-Shaar U-Undulatrg SM-Smooth CH-Chiorte
B-Badding ST-Stepped R-Rough H-Healed
F-Folation I-iregudar YR-Y. Raugh GAF-Gravel Fifed

DISCONTINUITY DATA

JALE

P

NOTES
WATER LEVELS
INSTRUMENTATION

NDEX

{Fee:)
WEATHERING
INDEX
STRENGTH
POINT LOAD
INDEX {psi)

DESCRIFTION

DE

0 TYPE AND
%8 SURFACE
[~
2

GRAPHIC LOG
CORE
RECOVERY
I
]
a
FHACTURES]
PER FCQT
GRAPHIC
LOG
TESYT ORIENTATION

DESCRIPTION

40

20

2

4

B

8

30

a0

sw F8
MW
HW ow
fs A8

[~ 284 | 357.6-388.5 ft

Fresh, thin to medium bedded,
mediurm light gray {N6). very
coarse grained, medijum strong,
FOSSlLiFEROUS LIMESTONE,
(KEOKUK FORMATION)
Predominantly argillaceous,
shaley partings common,
numerous light bluish gray
(5B 7/1) chert layers (1-2 in.

[~ 388 | thick), chart nodules

{1-10 mm.}

®| B,PLGL

%|B,IL,VR
® | LLVR
386.6-301 2 ft ® JER
Slightly weathered, thinly ™
bedded light gray (NT}

coarse grained, medium strong
to strong, ABENACEQUS
LIMESTONE, (KEQKUK
FORMATION),

™ 288 | Thin dolomite layers

layers {<6 in.}, argillaceous

in some zones, styfolitic,

chert nodules (<1 jo.)

1 silicified zones (<6 in.), ——
some joints highly as {100
weathered, fossiliferous 17— i @ JJIVR
@ 389.0 . —— : "

2/12/95 @ 18:00
Complete Run 43
2/13/95 @ 9:00
Resume coring Run 44

| BIR
® |B,R

@ JIVR

Open vug with calcite crystals

(1/2 in. dia.) — & ®1JLR

92.60 92.680

End of Record of Drillhole  391.20 341,20
-at 391.2 ft.

e~ 392

(- 398

(358

Y

DEPTH SCALE: 1:2 LOGGED: J. MILLER .
DRILLING CONTRAGTOR: LAYNE-WESTERN CHECKED: R. BOOTH Golder Associates
DRILLER: D. MAHUSIN DATE: 3/9/95




RECORD OF DRILLHOLE PZ-100-SD

Sheet

PROJECT: LAIDLAW/RI-FS BORING METHOD:  NX Cora & watar DATUM: MSL COLLARELEV: 4843
PACJECT NO:  943-2848 DRILLING DATE:  2/22/95 COORDINATES N: 10688518 E: 5174054
LOGATION: BRIDGETON, MC OFILLAIG: SCHRAMM AZIMUTH: 0 INGLINATION:
ROCK TYPE JJoirt PL-Plana P-Polahed Fo-Fa Oxide o -
" F-Fault C-Curved K-Shkensided CL-Clay irid z T o Q
] . 5-Shear U-Unduiating SM-Smooth CH-Chiorts i 5 5 %5 FE
3 A B-Beddng ST-Stepped H-Rough H-Heaod il =S S8 =
ey = F-Folation l-Iroguiar VRV Rough GRF-Gravel Fied == e = 2
g DESCRATIGN 2 T 7 T S g=lE =1 3 3 o WATER LEVELS
, & E ey sl £ @ 5 <k 5 = o Z |0 INSTRUMENTATION
o 4 053] A0 | BE | 34e TYPE AND Zol. = - |@
o doermH | 3 |02 $%& %3%3 SURFACE £S[E 52 tleg223 ¥
Fn * *loagg oot S DESGAIFTION 6 FzEzWnvoall worn o
BDTN | N Do S FEES EE LR i X
t 224 | 0.0-235.0 ft. ]
. 0.0-34.0 i,
No sampling conducted . " ]
Sea Record of Driflhols for Drilling conducted with ~§
4 PZ-100-KS 6 1/4 in. ID hoilow stem
augers
34,0-235.0 ft,
Borehole drilled with
57/8in, bit using

X compressed air

L. 208 t

e 228 ol

- 230 ol

]
4

]

1

b 232 —

1

E

['- 233 -

8- 4

249.00 249.00 }
2353237 3 it 33530 - 235.30 ;
Fresh, thinly bedded, very —

] light gray (N8) to light gray ] %

b 236 | (N7), coarse grained, medium — -
strong, ARENACEQUS LIME- o |
STONE (SALEM FORMATION) =

> — 4

== ]
B 1

4 237.3-242.4 ft. e
Fresh, thickly bedded, pale e 1 forn
yellowish brown (10YR 6/2), ::ﬁ-__'

e 238 [ m-c grained, medium strang, - .
BIOCLASTIC LIMESTONE, e
(SALEM FORMATION) i
238.7-238,8 I, -] ®! B PLSM
Very light gray {N8), coarse -

.~ | grained Dolomite layer —

-l
- 240 -

DEPTH SCALE: 1:2

CRILLER: M. VOGT

CAILLING CONTRACTOR: LAYNE-WESTERAN

LOGGED: M. HIAT
CHECKED: R. BOOTH
DATE: 3/5/95

Golder Associates




AECORD OF DRILLHOLE PZ-100-SD Shaet 2 of 2

PROJECT. LAIDLAW/RIFS BOAING METHOD: NX Core & water DATUM: MSL COLLARELEY: 484.3
PROJECT NO:  843-2648 DRILLING DATE:  2/22/88 COORDINATES N:  1088851.8 E 5171854
LOCATION: BRIDGETON, MO DAILL RIG: SCHAAMM AZIMUTH: O INCLINATION:  -BO
BOGKTYPE J-Joirt PL-Planar P-Polshed Fa-Fa Ondda I P
w F-Faik C-Curved K-Sionzicad CL-Clay I z T o 5
w - 3-Shear U-Unduiating SM-Smocth GH-Chiarite T ] 3% Ik
= & | BBeddeg ST.Stepped R-Rough H-Heslost dgiz Nl 2 & & N
‘E 3 |L_Frotaten i-lrregoar VRY. Rough GRF-Gravel FRed Sie8l sn B WATEgTES
w = w 5 w- | = = 5 b |# LEVELS
i DESCRIFTION ; s % £ DISCONTINDITY DATA % | ® £ 2 5] -insTRUMENTATION
° g 2155y R0 | Be 5%, TYPE AND z o 1B
ad o ] 5 |G2 ZE 283 SURFAGE &§$ e Elo2833 [
Pl R Ea ao pESCAIFTICN |57 ¥z22fox TN g w
2838 lavwol] 3 3 Y EEr e T L Y
™ 290 | 37 32424 1t
Frash, thickly bedded, pale
yeliomsh brown 10YF! 6/2},
rained, medium strong, 4, sM
BIGGLASTIC LIMESTONE, S
{SALEM FORMATION)
[ 24092143 ]
] Fossiliferous, stylolitic ]
[ a0 241.3—241.? fr.
Thinly Jaminated
242.1-2424 L.
Thinty laminated .
242.4-245.3 ft L Sl
Fresh, thickly bedded, light
gray (N7), very coarse
grained, medium strong,
ARENACEQUS LIMESTONE
{SALEM FORMATION) ]
~ 244
3 :
[ ] @ |JUR
— ]
ﬁ 238.00
,2:45.3-245.gfny [ -] 245.30 B
resh, thickly bedded, olive —— 2 2
gray (5 4/1), very fine 238,30 — 238,20 *
I~ 2a8 hgrained, mediym strong, 246 24«6.00
](WAHSAW FORMATION} 0‘1 :
End of Record of Drillkole
I Jat2ssot
t
~ 248
- 250
- 252 -
i
- 254
- 256
DEPTH SCALE: 1.2 LOGGED: M. HIAT
DRILLING CONTRAGTOR: LAYNE-WESTERN CHECKED: R. BOGTH Golder Assoclates

DAILLER: M. VOGT DATE: 2/9/95




RECORD OF DRILLHOLE PZ-100-SS Shest 1 o 2

PROJEGT: LAIDLAW/RI-FS BORING METHCD: NX Core & water DATUM: MSL COLLARELEV: 484,35
PROJEGT NO:  543-2848 DRAILLING DATE:  2/24/95 COORCINATES N:  10584887.81 £: 51717503
LOGATION: BRIDGETON, MO DAILL RIG: SCHRAMM AZIMUTH: @ INCUNATION: 80
POCKIYPE S-loint PL-Plarar P.Potshed Fa-Fa Oxide p -
£Fat C-Gurved K-SSensided GL-Clay i@ z T o [s}
W o | e U-Unduiating Sh-Smoath GH-Chiorita T & 3= kE
=, B B-Bedang 5T-Stopped PrRough H-Healod ugd | =z & S8 g
B 2 [ FFosaten rreguiar VR, Rough GRF-Geavel Filed ERlES| &5 3 WAT:‘HDEELS
L £ 3 e=1h "1 88 &
L& DESCRIETION I ol g JE £y RISCONTINGITY DATA rae 2R @z |5 INSTRUMENTATICN
a % 2iea| pao | 28 54y TYPE AND £9 % PO RPN
5] D:i:)m 3 o% G aggza SURFACE éJE;um mggggﬁ e
o OESCRIPTION L
5898 {nven2] 38 il 333 CEE ) TR
~ B4
! 0.0-78.5 1t 0.0-51.0 M. _
1 No sampling conducted Drijling conducted with
1 Seo HecoKSrd of Crillhale for 6 1/4 in. 1D haollow sltem
PZ-100- augef, then borehole
[ advanced to 78.9 { with
57/B in. air rotary bit
3
1
(68
1
3
- &3
1
1
- 70
1 1
3
72
- 74
.
>
. 78 s
- 78
405 405,45
j7’.‘2!.9—81.('3 ft. 73_;31 78.60
-, { Moderately weathered, medium
bedded, light brownish gray 100
(5Y 6/1), fine grained, Tl
strong, ARENACEOUS
DOLOMITE, open vugs
80 | (< 1/2 mmy), (ST. LOUIS
OHMATION)

LOGGED: 8. TILTON
CHECKED: R, BOCOTH
DATE: 3/9/85

DEPTH SCALE: 42
DRILUNG CONTRACTOR: LAYMNE-WESTERAN
DRILER: M. VOGT N

Golder Associates




PACJECT: LAIDLAW/MRILFS
FROJECT NC:  543-2848
LOCATION: BRIDGETON, MC

RECORD OF DRILLHOLE PZ-100-55

DATUM: MSL

BORING METHOD: WX Core & watar
DRILLING DATE: 2/24/95
DRILL AIG: SCHRAAMM

CCORDINATES N
AZIMUTH:

1068857
Q

a1

Shest 2 of

COLLAR ELEV: 484,35
E: 51747503
INCUNATION; .80

2

DEP

1LE

*

BOCK TYPE

DESCRIPTION

J-Joint
F-Fautt
5-Shear

PL-Planar
C-Curved
U-Urkaating
87-Swepped
\-liTegriar

Fo-Fe Oxide
CL-Clay Infd
CH-Chioiite
H-Haaled
GRF-Graval Filed

INDEX

GRAPHIC LOG

EHSCONTINGITY DATA

WEATHERING
INDEX
STRENGTH

CORE
AECOVERY

g?HACTUﬁES

g PERFGOT

2
10

TYPE ANO
SURFACE
CESCRIPTION

GRAPHIC
LOG

FOINT LOAD
INDEX {ps}

R4

800

NOTES
WATER LEVELS
INSTRUMENTATICN

TEST ORIENTATION

1500

RS
RS

78.9-81.5 1t

Moderately weathered, medium

bedded, light brownish gray

(5Y 6/1), fine grained,

strong, ARENACEQUS

COLOMITE, epen vugs
<1/2mm.), {(ST. LOUIS
ORMATION)

402.55|

81.8-90.6 fi. 81.80

Slghtly weathered, thickly
hedded, light olive gray

(5Y 6/1), very finely

crystatline, strong
ARGILLACEOUS LIMESTONE,
{ST. LOUIS FORMATION)
Selow 82.3 fL

Stylclites common

(@839 and B4.5 fL

Chert zones (<2 in.)

84.4-84.7 fL

Silicified and finely

disseminated pyrite

84.7-84.9 .

Medium gray chert zone  299.25
85,1-85.5 . B5.10
Olive gray {5Y 3/2), DOLO- 298.85
MITIC LIMESTONE layer,  85.50
low porosity, vugs

{<t/4 mm)

90.6-94.0 K.

Moderataly weathered, thickly
pedded, light brownish gray
(8Y 8/1), t-m grained, medium
strong BIOCLASTIC
LIMESTONE, (ST. LOUIS
FORMATION}

350,38

394,65

[ T A

84.70

295.35

] 390,35

89.00

J.C.5M.CL

J,C,5M

JLR

Core Loss

J,LR,.CL

RORERS

£nd of Record of Drilthcle  94.00

ar94.0 ft

894.00

225/95 @ 1115
Completed drilling

DEPTH SCALE:

12

DAILLUNG CONTRACTOR: LAYNE-WESTERN
DAILLER: M. VOGT

LOGGED: B. TILTON
CHECKED: A. BOOTH
DATE: 3/8/95

Golder Associates




000000

LAIDLAW WASTE SYSTEMS INC,

SOIL BOREHOLE LOG

SITE NAME AND LOCATEOM DRILLING METHOD: BORMG  NO.
425 inch 1D, Hollow Stem Auger PZ-101-55
SHEET
SAMPUNG METHOD: 1 oF |
SPLIT SPOON: 20 inch 0.0./1.5 inch LD. ¢SPY DRILLING
LAIDLAW/OUZ RI-FS/MO -
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.I/2 13716 inch LD ¢SHY | START FINISH
OPERABLE UNIT 2 WATER LEVEL TRME TE
T™E 1335 14:30
DATE DATE DATE
NORTHING: 1068472.89
DATUM CASTING: 516622.94 ELEVATION 474.9 CASING DEPTH B/B3/95 | B/23/IS
ORILL RiG CME 75 - TRUCK MOUNT SURFACE CONDITIONS
ANGLE BEARING
SAMPLE HAMMER
Be |2 § :
=2 (5|8l & SAUPLE MR
b4 AD REMARKS
] g DESCRIFTION OF MATERAL
EU s
o e L {0.0-0.2 Ft) Firm, olive gray (5Y 4/13, ]
— 2 EX SILT, trace clay, NR, damp, ¢CL-ML), (LOESS) -
- ER (0.2-2.7 ft> Firm, nottled dark sp -
— 1 |3 yellowish brown (0YR 4/2), CLAYEY SILT, -
- same raots, NR, damp, (CL-ML}, (LOESS) @ -
[ -
2 |5 L6 ]
E 4 XY -
— R (B7-BD Ft) Firm, stFf, clive gray SP -
-3 ¢SY 3/2) CLAYEY SILT, NR, damp, (CL-ML), -
— LOESS) (:) -
— 4 L | —
- 1 EX ~
— 3 250 -
=5 ® =
- 6 T ]
- g -
KB5%) ]
- SH —
= ®| =
— 8 1 L7 (80-89 Ft) Stiff, mottied olive gray - Iron oxide
- 3 g (3Y 3/2) and dork yellowish brown = stoining from
: & B (10YR 4/2), CLAYEY SILT, NR, damp, (CL-ML), Sp : 8.0-14.0 ft.
—_ g |s (LOESS) ]
— (8.9-10.3 Ft.) StiFf, mottled moderate (:) -
f yellowish brown (10YR 5/4) ond dark -
- yellawish brown (I0YR 4/2), CLAYEY SILT, ot
10 3 . NR, damp, (CL=-ML), ¢{LOESS) e
- s |zF €10.3-132 FtJ SiFF, mottled lLight -
- 5 kesi olive gray (SY 3/2> and moderate sp
11 |5 yetlowisn wrawn (10YR 4/2), CLAYEY SILT, —
- NR. damp, (CL~ML ¢LOESS) (&) =
12 |, 18 -
-~ 1 Y -
- 2 cgo> sp -
e 1 3, ) p—
- (132-14.0 Ft) Soft, dark greemish & -
. gray (SGY 4/1), CLAYEY SILT, NR, damp, .
- {CL~ML, (LOESS) €460.9> 140 ™
4 End of 3coil Borehole Log at 14 1, — Auger refusal
See PZ-101~55 Record of Drillhole For - ot 140 ft.
rock descriptions -

LAYTNE-WESTERN

DRILLING CONTR

M. HIRT

LOGGED BY

943-2848

-
-

JOB NO.

HERST

W

CHK’D BY

2,23/95

DATE

PZ101S5S

FILENAME:



RECCRD OF DRILLHOLE PZ-101-8S

Sheet T of B

DRILLER; D. MAHURIN

DATE: 3/33/95

PROJECT: LAIDLAW/ALFS BORING METHGD:  NX Care & water DATUM: MSL COLLARELEV: 4748
PROJECT NO: 543-2848 CRILLNG DATE:  2/23/852/25/05 COORDINATES N;  1088472,9 E: 5186228
LOCATION: BRIDGETON, MO DRLLAIG: GME 75 AZIMUTH: © INCUNATION:  -80
QU IYPE it PL-Plarar P.Palshed Fe-Fe Oxide @ "
" FFaut C-Curved K-SRoraicad CLCiay Inf@ g | ¢ o &
: @ S-Shaar U-Undulating Shi-Smoocth Ch-Chiorte %m E m é E 5
= o) B Bedding $T-Stepped f-Rough H-Haaled ol = G a3 4 =
e 6 F-Foation Ihraguiar VR-V. Rouigh GRF-Gravel Filed Ez g o 5 5 = WATr;gTES .
i H sl ae i - 0 o & LEVE|
4 DESGRISTION o S g 2 § DIECONTNUTY GATA 1% |° 2Sg INSTAUMENTATION
a i z 53| meo B 52, TYPE AND Fo o I
Sl LUl IR 5 k39338 SURFAGE S5 i I 28888
@ a N -
e 2892 |wvon2 | 3 8 DESCRPTION | JzExWesoplyoyes
C %oos0tt 7
| See Soil Barehole Log
PZ-101-58
]
b 2 —at
e 4 -~y
)
]
- o
)
:
4
- N
;
- 10 -
A 4
- 12 d
|
2 460.80 460,80 ‘
" Hao0e7eh 7400 14.00 % *
Slightly weathered to fresh, ! E
medium bedded, very light gray Broken Zone 4 i
} (N8}, mﬁ:l'luEm rainéed. medium : G
| strong, LIMESTONE, 2
| (ST LOUIS FORMATION) ! Broken Zane &
Bracioped fossils, iron 5
staining, 1 in. thick clay é};
X filled joint at 15.4 & g
2
e 18 - .
DEPTH SCALE: 12 LOGGED: M. HIAT
DRILLING CONTRACTOR; LAYNE-WESTEAN CHECKED: R. BOOTH Goider Associates




RECORD OF DRILLHOLE PZ-101-5S

Sheet

2 o @

COLLARELEY: 4748

PROJECT: LAJDLAW/RI-FS BORING METHOD: NX Core & water DATUM: MSL
PROJECT NO:  943-2848 DRILLING OATE:  2/23/95-2/25/95 COORDINATES N:  1068472.9 E: 5186229
LOCATION: BRIDGETON, MO DRLLRIG: CME 75 AZIMUTH: O INCUNATION: -80
LIYPR J-Jemt PL-Planar P Polghed Fa-Fa Cnade
L i
F-Fautt C-Curved K S onsided CL-Clay nf > T a &
u @ 5.Shaar U-Unduiating SM-Smocth CH-Chiceite %x h b ‘ﬁ Et:
P B-Bedcin 5T-Stepped R- H-Heziod Sl =z o b=}
O 9 4 eope Rough Lol N NOTES
8 . o £-Foliaton Limeguar VR, Rough GRF-Graval Filad g Z 6 id WATER LEvELS
g 0 =zl 2 z i}
e DESCRIPTION I o é %’ b CISCONTINUITY DATA z 7] g 2 % INSTRUMENTATION
o <ee | Segl b 33 | g g =
z [6Q o™ Jemr_qo TYPE AND “-8 - fﬁ
9 | DEPTH 3 108 IE paB%38 SURFACE =9 22323 ¥
& - -
n 2228 |nawa{ 8 2 CESCRPTON 15 F2Z2) FEEEE
14.0-27 6 ft. .
[ Slightly weathered to fresh, r?:;su i:;sasrgzﬁ to highly
| medium bedded, very light gray
{N8}, medium grained, medium "
| strong, LIMESTONE, B Core Loss
(ST. LOUIS FORMATION) )
r Stylolitic ]
[ 456,80 J
- 18 J,LR,Fe (2) -
t ] 18 O‘ J.LR,Fe (2) ]
- J,1B,Fe (2)
- LR @ ;
- iR 1
% iR }
- JILR 1
= o |J)1R y
% £ ®U1A (@)
== E 8| 1R
P 20 [ ] % f ® | JILR -:
- s ]
= i eluiRcL @ ]
- ¢ 4
s 2 |1 § i $J1A.CL ()
o §
t % é‘lg ® J,f, R,CL {2) 3
E- = — §§§ .
— 2 e} JILR.CL @)
. == g%;%
ke % il ‘}J,!.R.CL
4] gg ‘LJ.I.R
- H & J|,5M
o 2 @ LIRCL
- 24 % g ; [ -
r S PO 2 ®| IR CL !
! SR ® [J,5T,RFe |
[ — FILRCL @ "
) | i ]
- 28 — ®lJLRCL (2 -
1 ¢ ) ]
! — ®1.15M,CL (3) [ 1
A 3 ja6
-~
] — $.,1,5M.CL ]
3 o
' oot = J.U.8M,GL i
Fresh, medium bedded, very —
- 28 || e €.J,1,R,CL .
light gray (NB}, very fine - el o
grained, medium strong, “E;J 4PLEMCL @)
LIMESTONE, (ST, LOUIS — duincL
FORMATION) m— 1B,.C
Some braciopod fossils ILJ LSM.CL (2)
- ®{ JLSM.CL (2)
a0 ) -]
. = { qoLsM @
Lo Z
| 25 @) JUsM
] & fosn %:- § g1 !
-1 e J,\,R,chert
o = §°§§§ gurLsH ]
' _— 2 JIR.CL (@
] %‘§ %R 2)
- i fitind -4

DEPTH SCALE: 1:2

DRILUNG CONTRACTOR: LAYNE-WESTERN

DFRILLER: D. MAHURIN

LOGGED: M. HIRT

CHEGKED: R. BOOTH

DATE: 3/13/95

Golder Associates




RECORD GF DRILLHOLE PZ-101-55

Shest 3 of o

DRILUNG CONTRACTOR: LAYNE-WESTERN

QRILLER: D. MAHURIN

CHECKED: R. 800TH

DATE: 3/13/95

Golder Assoclates

PAOJECT: LAIDLAW/AI-FS BORING METHODO: NX Core & water DATUM: MSL CCUARELEY: 4748
PROJECT NG:  §40-2848 DRILLING DATE:  2/20/95-2/25/85 COCRDINATES N:  1088472.9 E: 516622.9
LOCATICN: BRIDGETON, MO DRILL AIG: CME 73 AZIMUTH: 0 INGLINATION: 80
Fck TYFE J-Joint Pi_-Planar P-Poishad Fa-Fa Onice o -
F-Fautt C-Curved K-3ensided CL-Clay Infi z I =] O
| @ S-Shear U-Unchiating 5M-Gmooth CH-Chicre Ty o 3% [
LAy 81 BBeddng 5T-Stepped R-Rough H-Headad |z In] oL NOTES
= S F-Folaton l-egular VAV, Fough GRF-Geavel Filad el o Ex |8 WATER | BVELS
& DESCRIFTION I e % - DISCONTINUL Y DATA Wls ") 89 & INSTRUMENTATION
Ui < | Fev [ @ jwd 58 Tw g T e
a P Z 53] rap B - TYPE AND Zo 2 o i@
G JoErH | 5 168 25 Lagdx g SURFACE S O Ela8883
| F| Blopoa] FE_F8°F peschPTioN 18 ¥z ZzWoeomilwovn 9
DOTN § T @@ e ] PETNCOCT oo o
r * I%Zéis;-hwl:r?efctfium bedded, very g%
' . H @
1 light gray (N8}, very tine 3 JPLSM.CL
grained, medtum strong, i
[ LIMESTONE, (ST. LOUIS B4
FORMATION) g &|JPLR(2)
[ joern bl
Calcite and pyrite crystals o
] £ ®.,PLSM
] 338 h §§ il
= 34 | Chert nodule §g
340 ft B °
Crinoid fossils o JPLSM
150256 ft - -
Moderately weathered N
! 4 [omn 8] J,PLSM,CL
Nl ER T
Stylolitic f
5 i
1 =] .g; L
37.7-0.5 ft. ] %2
. g | Large chert nodules m—— §: o[ IR 2
5 .
—— ] @1 U,5M,CL
:.E %i @t J1,SM
N ot
T 435.30 35 ® [J1SM
{ 3950 :
. e= -
| o 203405 —— 7
Joints intersecting large ] A &l )R 2
chert nodulas, some pyrite ] & "
i
40.5-50.2 fiL - %
Fresh, medium bedded, very ——
light gray {N8) to light gray W &
(N7}, m-c grained, madium -] Ex ?J.PLR
strong, LIMESTONE, ——
(ST. LOLIS FORMATION) -
. e .
. 42.2-45.1 ft. e
: Stylolitic : .
E= s oo B $...R
SN B g
F] &l JLR
= LR (@)
&
22 i J .
] & LB (3)
- 8 % s §JPLR(4)
I == b
» e ®| JPLR(2)
=
47.5-40.3 fi. —— i
s —— H
3 Stylolitic ]
i~ 48
OEPTH SCALE: 1:2 LOGGED: M. HIAT




PROJECT: LAICLAW/RI-FS
PROJECT NO:
LOCATION: BRIDGETON, MC

B43-2848

RECORD OF DRILLHOLE PZ-101-55

BORING METHOD: WX Core & water
CRILLING DATE: 2/23/9%5-2/25/05
DRILLAIG: CME 75

DATUM: mSL
COORDINATES N:
AZIMUTH:

o

10884729

Sheet 4 oo 9

COLLARELEY: 4748
E:
INCUNATION:

518g22.9
-80

JALE

{Freid

DE:

ROCK TYPE

CESCRIFTION

J-Jostt
E-Fat
3-Shear

PL-Planar
C-Curved
U-Unduating
ST-Stepped
Hreguiar

P-Pofshed
K-Siensided
SM-Smeoth
R-Rough
VR.V. Rough

Fe-Fa Oxide
CL-Clay I
CH-Chierite
H-Hualed
GRF-Gravsl Fitad

GRAPHIC LQG

CISCONTINUITY DATA

CORE
RECOVERY
FRACTURES]

PER FOOT

2
4
&
8
10

TYPE AND
SURFACE
DESCRIPTION

GRAPHIC

LOG

Sw PR

WEATHERING
INDEX

STRENGTH
tNDEX
FOINT LOAD
INDEX {psi}
TEST DRIENTATION

A5

MW
HW o
RS

R#

NOTES
WATER LEVELS
INSTRUMENTATION

52

54

56

58

g0

62

64

40.5-50.2 i,

Fresh, medium bedded, very
light gray (N8} to light gray
{N7), m-c grained, medium
strong, LIMESTONE,

{ST. LOVIS FORMATION)
481 it

Brachiopoda fossil

50.2-52.7 ft

Fresh, very thinly te madium
bedded, medium light gray (N6)
to medium gray (N5), coarse
grained, medium strong,
LIMESTONE, (ST, LOUIS
FORMATION}

51.2-52.2 fi

Numerous calcite veins at
20 degrees to core axis in
healed fractures

52.7-54.5 ft

Fresh, medium bedded, light

olive gray {5Y 6/1), medium
rained, medium strong,

LIMESTONE, (7. LOUIS

FORMATION}

420 30

425.30

-] 48.50

54.5-58.0 ft. 54.50
Slightly weathered, mediurmn

light clive gray (5Y 5/1),

fine to medium grained,

medium strong, DOLOMITE,

(8T, LOUIS FORMATION)

Very porousfyuggy, vugs <1 mm.
in diameter

58.0-61.9ft

Frash, medium bedded, light
clive gray {BY 6/1), fine
grained, medium strong,
ARENACEQUS DOLOMITE,
(ST. LOUIS FORMATION)

59.7-60.0 ft

Weahtered, crumbly chert
60.0-61.9 ft

Parousivuggy fvugs < 1 mm,)

6140
Calcite fitlled (healed)

fracture 412.90

§ j9g%

415.30

o

61,9-66.3 ft. 61.80
Fresh, thickly bedded, light

olive gray (SY 6/1), fine

grained, medium strong,
ARENACEGUS LIMESTONE,

(5T. LOUIS FORMATION)

48.50

4

8

¢
@

S1L8(2)

J,UR

J,PLR

J4,L.R @)

b J,PL,SM
J.PLSM

JLR

J15M

JLR @)
JAR

J,PLLSM,CL

+,PLR

P TP

DEFTH SCALE:
DRILLNG CONTRACTOR: LAYMNE-WESTERN
CAILLER: O. MAHURIN

1.2

LOGGED: M. HIAT
CHECKED: A BOOTH
DATE: 3/12/95

Golder Associates




RECORD OF DRILLHOLE FZ-101.53

Sheet 5 of 9

PROJECT: LAIDLAYWAIL-FS BORIMG METHOD: NX Core & water DATUM:  MSL COULLAR ELEV: 4748
PROJECT NO:  8943.2848 DRILLING DATE:  2/23/95-2/25/95 COORDINATES N: 10684729 €: 5iss22.9
LOCATION: BRIDGETON, MO DRILLAIG: CME75 AZIMUTH, O INCLINATION:  -BO
POCKIYEE JoJoint Pl-Planar P-Polished Fo-Fo Onida a -
" F-Faux € Curved K-Stiersiced CL-Clay Infd = T a ol
| w | SShea U-Unautating SM-Bmoath CH-Chioxte e 5 g =w
z 8| BBaddrg ST-Stappod R-Rough H-Haaled Wrp 2z 51 2 & i
& e 3 1__F-Ftaton J.Ireguiar VAV Rough QRF-Cravel Filog 2 E Ex B WAT:?\TES s
ot 2 o =2l e o= & = LEVE!
K ) DESCRIFTION é i 1e b i & »é DISCONTINUTTY DATA = S @ £ 205 INSTRUMENTATION
a T Zigai ran | 52 ] Su, TYPE AND E o o @
O joePH | 5 [G3 £ L8%8 SURFACE =9 G F{o3888 [~
N & « woa Do @ DESCRIPTICH R TR PR | SiAaieh
oW @ @ wErTVT oo [ ol o< e
- % 51966310 B 190 E
Fresh, !hi-:k!‘bedded, light Jawom] 1% }
[ olive gray (8Y 6/1}, fine 3455 ]
grained, medium strong, % ) ﬂ
ARENACEOUS LIMESTORNE, : i
(5T, LOUIS FORMATION) ;
= ®]JUsMCL
- 66 E ®] JRCL i
LI o b
66.3-72.7 it —— JST.RGL
Slightly weathered, madiumto 1
thickly bedded, light olive ]
gray {8Y 6/1}, fine grained, , ;
3 medium strong, LIMESTONE,
3 (8. LOUIS FORMATION)
Very stylolitic, numerous J, JIR
1 chert nodules, slightly - L
k- &a | porousfruggy fvugs <1 mm. -
in diameter} -
r B
—-—
——— -
r I
- 100 B E
%“"Z;l 8 1« kK 4
- 4
b 70 wﬂ -
- 1
——
== ‘
B ®JLR.0L ]
by
- 72 :_‘—_1 -4
——
! a0z10f < :
727-TB9t 7270 JAR.CL
1 Slightly weathered, medium
bedded, pinkish gray (5YR 8/1) ]
o light brownish gray
3 {5YH 6/1), coarse grained,
madiim strong, ARENACEOUS ®J,PL.SM,CL
= 74 | DOLOMITE, (ST. LOUIS -
! FORMATION) ®]J1,5M 1
74.0-74.3 R 400.30
1 Crumbly textura, porcus, 7450
1 limestone
74.4 It
r Cross bedding &1 PLSM,CL
b 785 .
76.4-76.0 ft. 1
Crystailine Limestone [ 3
layer
A a 15‘ 1
L. 78 o
1
395.90 5 g ]
7898321t 7890 [ ®].J,U,5M
- Fresh, medium bedded, light ] . 1
brownish gray (5YR 6/1), e ®.U.5M ]
medium grained, medium strong, E o~
LIMESTONE, (S8T. LOUIS : LIEAR: ]
L. 40 | FORMATION)
Stylolitic to 80.1 ft.

DEPTHSCALE:. 1:2

DRILLING CONTRACTOR: LAYNE-WESTERN

CAILLEA: . MAHURIN

LOCGGED: M. HIRT
CHECKED: PR, BOOTH
DATE: 2/13/95

Golder Associates




PROJECT: LAIDLAW/MPI-F3
PROJECT NO:  943-2848
LOCATION: BRIDGETON, MO

RECORD OF DRILLHOLE P2Z-101-SS

BORING METHOD: NX Core & water
DRILLING DATE: 2/23/B5-2/25/95
DRILL RIG: CME 73

DATUM: MSL

COORDINATES N:

AZIMUTH;, 0

Gheet B8 of 9

COLLARELEV: 4748
E: 5188228
INCLUNATION:  -60

LCALE
{FEET)

DEx

ROCK TYPE

DESCHIPTION

J-Joitt PL-Planar P-Po¥ahed

F-Fausit C-Curved
S-Shesr U-Undedating

F-Fokaton I-lrtogr dar

5M-Smooth GH-Chiorita
B-Badding ST-Stepped A-Rough

Fe-Fe Onida
CL-Cay Infi

H-Haakd
GRF-Gravel Filed

ELEV

DEPTH
7

GRAPHIC LOG

WEATHERING
INDEX

CISCONTINUITY DATA

ALM NO.
CORE
RECOVERY
o
[+]

(s}
FRACTURES
PER FCOT

¥
&
8
19

a0 DiF wrt
CORE

)
% S SURFACE
a
o

TYPE AND

GRAPHIC
LOG

DESCRIPTION

STRENGTH
INDEX
POINT LOAD

INDEX (ps!)

A5 A6
R4
R3
82 p

NOTES
WATER LEVELS
INSTRUMENTATION

TEST OBIENTATION

82

86

a8

92

78.9-83.2 ft.

Fresh, medium badded, light
brownish gray (SYR 6/1),
medium grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)

80.1-80.5 ft.

Dolomite

393.60

83.2-92.01t BA.20
Shghtly weathered, thickly
bedded, yellowish gray

(5Y 7/2) to light olive gray

(8Y 5/2), fine grained, medijum
strong, ARENACEOUS
DOLOMITE, (ST, LOUIS
FORMATION}

Porousivuggy {vugs <1 mm.)

8g.7-91.3ft

Styloiitic

89.9-90.9 ft.
Limestone {crystailine)

382.80

390.30

o

84.50

AUAARANNANARAAN

92.0-94.5 ft, 93,00
Fresh, thickly bedded, light

olive gray (5Y 6/1), rmicro-
crystaliine, medium strong,
LIMESTONE, (ST, LOUIS
FORMATION)

93.5-94.1 ft.
Thickly Jaminated

94.5-101.0ft

Fresh, thickly bedded, pale
yeilowish brown (10YR 8/2),
coarse to very coarsa grained,
strong, ARGILLACEOUS
LIMESTONE, {ST. LOUIS
FORMATION)

380.30

10 }99%

94,50

(A AT S

% PLR,CL

&

J.PLR

® [JPLR
®..5T,8M

% J.PLR

2J,PLSM.CL

DEPTH SCALE: +:2

DAILLING CONTRACTOR:  LAYNE-WESTERN

DAILLEA: D. MAHURIN

LOGGED: M. HIRT
CHECKED: R. BCOTH
DATE: 3/13/95

Golder Associates

ok
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RECORD OF DRILLHOLE PZ-101-8S

Bhoot 7 o o

DAILLING CONTRACTOR: LAYNE-WESTERN
CAILLER: D. MAHURIN

CHECKED: A. BOOTH

DATE: 3/13/95

PROJECT: LAIDLAWMRI-FS BORING METHOD: NX Core & watar DATUM: MSL COLLARELEV: 4748
PROJECT NO: 8432848 DRILLNG DATE:  2/23/95-2/25/05 COCRDINATES N 1068472.9 E: 5188229
LOCATION: BRIDGETON, MO DAILL AIG: CME 75 AZMUTH: O INCUNATION: .80
BOCKIYEE J-Joint PL-Panar P-Polshed Fe-Fa Oxide o -
w E-Fall &-Curved ¥-SHermided CL-Clay I =z T [m] o]
4 o | Sohexr U-lincdutating 5M-Smooth CH-Chiorta E b .|l &5 £
= 1 B Bedding ST-Stepped R-fough H-Heslad %ﬂﬁ z O 3 & &
Ling o [ Frotaton Hireguiar VRV, Ralgh GRF-Gravel Flad SSlE S 2R B WATE'P;:_EESV cis
. F=tE = S =
. DESCHIPTION 2T LE Z 5 DECONINUTY OATA o % | © g8 5 INSTRUMENTATION
- s Zl22) pon | EE Fug, TYPE AND ) 5 o B
9§ OEPTH > ag 25 p2i3%8 SURFAGE éSE BiE i gsggs =
o« a -
D 3298 |aven2 | 8 8 pescAPTion |G fEE2ezeg\krezee
" % {o4.5101.00 B
Frash, thickly bedded, pale
yellowish brown (10YR Glz)éd
goarse {o very coarse grained,
strong, ARGl LACEOUS F.PLSM
LIMESTONE, (ST. LOUIS
FORMATION) v
i 9631t '
] Calcita crystals
[ s |97-1:97.3 1 R
Moderately weahtered zone,
thickly laminated
08.5-99.0 fr.
Chert nodules
1
[ 8] J,PLSM
= 100 ]
0 |'w
i 100.7 ft
3 Calcite crystals E;I ® IR ]
101.0-119.9 ft B
, Fresh, medium bedded, light ——
] olive gray (5Y 611}, micro- [
crystailine, strong, ——- ®.J1,5M
" LIMESTONE, (ST. LOUIS £ n
102 | FORMATION) :
101.7-103.0 it ] #J,PLSM
| Stylolitic )
i B
- L) ®[.J,PLSM 1
—— E
r =
3 1
- é .
1% 10411008 T J4.PLSM
1 Slightly weathered dolomite many
layer, porousfvuggy 104 55 ]
104.8-106.2 f1. ——
t Stylolitic - .
v J.LA
= |
[T @: R
1 -
= 106 : 4
r %
[ 106.7-109.2 ft —— 4.PLR ]
Some arenaceous Zones ”47“:1
[ =
E= 1
107.8-108.3 fr. E
t~ 108 | Bicturbated zone, some calcite T -
crystallization T 12 ‘f“’
B
=
)
) % J.PLSM
% 4
- ; @ ~
BN FRORRIIN] } % JL.R
Slightly to moderately ——
weathered dolomite, ——
porousiuggy -
L
—r\—‘
1]
E=
e 112 ) y
DEPTH SCALE: 1:2 LOGGED: M. HIRT

Golder Associates




PROJECT: LAIDLAW/ALFS
PAOJECT NO:  943-2848
LOCATION: BRIDGETON, MO

DAL

RECORD OF DRILLHOLE PZ-101-55
BORING METHOD: NX Core 8. waler

ING DATE:

DALLRAIG. CME 73

2/23/95-2/25/88

DATUM: MSL
COORCINATES N:
AZIMUTH; O

Sheet 8 o B

COLARELEY: 4748

1068472.9 E:

5166822 9

INGUNATION: 80

SCALE

(FEET)

Do

BOCK TYEE

DESCRIPTION
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4
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sw FR
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b

INDEX
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INDEX (psi)
TEST GRIENTATION

As
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A3
B2

NOTES
WATEA LEVELS
INSTAUMENTATION

=~ 112

e 114

118

i~ 118

= 120

- 122

= 124

Lme

-~ 128

101.0-1199 1

Fresh, medium bedded, light
olive gray (5Y 8/1), micto-
crystalline, strong,
LIMESTONE, {ST. LOUIS
FORMATION)
112911311

Thinly laminated
113.1-113.2 1t
Bioturbated, calcite
crystallization
11361153 1

Slightly to mederately
woathered, dolomite,
porousfvuggy

116,51t

Becoming fine to medium
grained

116.8-117.7 ft.

Some arenaceous Jaminaa

118.3-118.7 ft,
Stylolitic

361.20
112.6C

100

358.50
115.30

354.90

119.9-121.7 ft.

Slightly weathered, medium
bedded, light olive gray (5Y 6/1),
fine graired, medium

strong, ARGILLAGEQUS
DOLOMITE, (S8T. LOUIS
FORMATICN}

Porousivuggy (<1 mm, in
diameter)

121.7-125.0 ft.

Slightly weathered, medium
bedded, light olive gray

(5Y 6/1), ine grained,

strong, DOLOMITE, (ST. LOUIS
FORMATION)

118.50

350.3G

13

344.80

125.0-128.3ft

Frash, thinly bedded, light
oliva gray (5Y 6/1) to olive
gray (5Y 4/1), imerbedded
microcrystalline and m-¢
grained, medium strong,
LIMESTONE, (ST, LOUIS
FORMATION)

125.00

124.50

99%

4

[

JLB.GL

J,PLSM

J,PL.SM

JLA.CL

JLSM

JPLSM.CL (3
JET.EM

DEFTH SCALE:. 1:2

DRILLING CONTRACTOR: LAYNE-WESTERN

DRILLEA: . MAHURIN

LOGGED: M. HIAT
CHECKED: R. BOOTH

DATE: /13/95

Golder Associates




PROJECT: LAIDLAW/HRI-FS
PROJECT NO: B43-2848
LOCATION: BRIDGETON, MO

RECORD OF DRILLHOLE P2-101-55

BORING METHOD: NX Cora & waler
DRILLING DATE: 2/23/95-2425/95
DRLAIG: CME75

DATUM: MSL
COCRDINATES N:
AZMUTH: O

Sheat 8 of o
474.8

-80

FOCK [TPE

joace

J-Jgint PL-Planar P-Polahod Fo-Fo Dndde
F-Fah C-Curved E-Stxengkied CL-Clay !nfl
S-Shaar U-Undudating SM-Smooth CH-Chiorite
B-Bedding ST-Slepped R-Rough
F-Follation Iimeguar VRV, Bough QRF-Cravel Filled

H-Hesled

INDEX

(FEET)

DESCARIFTION

D

GRAPHIC LOG

WEATHERING

DHISCONTINUITY DATA

o

RUN NG
CORE
RECOVERY
xn
o]

a
FRACTURES]
8 PERFOOT

4
&
10

DIP wrt

ap
5% AXIS

TYPE AND
8 SURFACE
DESCRIPTION

GRAPHIC
LOG

STRENGTH
INDEX
POINT LOAD
INDEX {psi}
TEST OAIENTATION

Rs P&
R4
Ri

R3
Rz

NOTES

WATER LEVELS
INSTRUMENTATION

= 128

1

346,50
128,3-130.5 ft 128.30
Slightly weathered, medium
bedded, fight olive gray (5Y 6/1),
fine grained, medium
strong, ABENACEQUS
QOLOMITE, {ST. LOUIS
1 FORMATION})
129.3-130.3 ft.
™ 130 | Porousivuggy

1 344.30
130.5-140.5 ft. . 130.50
r Fresh, medium bedded, light

[ olive gray (5 6/1), coarse
grained, medium strong,

1 LIMESTONE, (ST. LOUIS
FORMATION)

> 132

13351191t
Stytaiitic, bioturbated,
calcite crystals
133.5-135.3 1t
Microcrystalline

[~ 134

340.30

— e 12

14 99%

134.9-135.2
Small pyrite crystals
135.0-t35.1 1t
Large chert nodules

135.7-137.1 f

Slightly weathered, some ]
calicte crystals and ]
stylolites

= 136

137.1-138.9 it

Stylclites

137.4-138,5 ft.
Micracrystalline, arenaceous,

- 138 thickly laminated

134.50

-
8430 [ asaa0

%J,PLSM,CL

9.418M.CL

9J,PLSM

®| 1 RCL ‘

#®]J,.A,CL

€.,1,5M

LJPLR

A

=
=
R
i

tnd of Record of Drilthole  140.50
at 140.5 ft.

140.50

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: O, MAHURIN

LOGGED:. M. HIAT
CHECKED: R BOOTH
CATE: 0/13/95

Golder Associates




LAIDLAW WABTE SYSTEMS INC.

SOIL BOREHOLE LOG

STE MAME AND LOCATION DRILLING LETHOD: BORING MO,
425 inch LD, Hotlow Stem Auger PZ-102-35
SHEET
SAMPLING METHOD: H o 3
SPLIT SPOON: 2.0 inch B.D./15 inch LD. ¢SP DRILLING
LAIDLAW/0U2 RI~FS/MO — nen | )
WEST LAKE LANDFILL SHELBY TUWBE: 3.0 inch B.D./2 13/16 nch 1D. {SH> START FRSH
OPERABLE UNIT 2 WATER LEVEL e THiE,
TIME 15:81 17:33
DATE DATE DATE
NORTHING: 1068087.67 ; 713/
DATUM EASTING: 516887.97 ELEVATION 482.1 CASNG DEFTH E/13/95) 2713793
DRILL RG CME 75 -~ TRUCK MDUNT SURFACE CONDIMONS
MNGLE BEARING
SAMPLE HAMMER
by | 2 § :
;é ° 3 SAUPLE MUEER REMARKS
§ E s DESCRIPTION OF MATERIAL
S |42
- 3 13 €0.0~26 Ft) Firm, dark yeliowish brown - 2713793 - 13:2]
- 2 2 C10YR 4/2), homogenous, CLAYEY SILT, NR, - Begin drilling
E ’ g Jes 52 damp, (CL-ML), (LOESS) sp = PZ-102-SS
- @ :j Air manmitoring
- — 1527
- -] 21z o2
— 2 P L - 0.0 ppm H2S
- 2 g 479.5) 26 = g{] I-El;1 eD
i e N (2.6~5.0 Ft) Firm, noderate yellowish sP - adal
- 3 4 krown (10YR 35/4), homogenous, SILTY CLAY, ——
- NR, domp, ¢CL) <LOESS) @ ]
4 - -
5 K1i5% 477.0 50 SH —
50-120 Ft) Firm, moderate yellowish @ —
brown (10YR 5/4), trace light gray (N7), -
homogenous, CLAYEY SILT, NR, damp, Z
6 | (CL-ML), (LOESSY ] 1543 8 & Ft
18" - ’ .
2 e — 211 02
3 (307 SP :j 0.0 ppm H2S
7 i —— Q% LEL
@ - 0.3 ppm PID
L P -
3 X =
3 251} SP ]
9 ] @ J—_
10 19 = 15:49 8 10 Ft.
= - 214 o2
9513 SH — 1.0 ppm HEZS
11 - 0% LEL
(&) ] 0.3 ppm PID
12 3 —
p -
2 46913 130] 5P -~
13 - - =
A30-19.0 F1) Compact, dark yellowish @ —_
orange (10YR 6/63, honogenous, fine SAND, =
trace Silt, NR, dry, (SP), CALLUVIUM) =]
— 14 2 o —E
7 -

LAYNE-WESTERN

DRILLING CONTR

J. MILLER

LOGGED BY

943-28448

JOB NO.

W. HERST

CHK'D BY

2/13/95

DATE

PZ10255

FILENAME:
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LAIDLAW WABTE SYBTEMS INC,

SOIL BOREHOLE LOG

STTE, MAME AND LOGATION CRILLING METHOD: BORMNG NO.
425 inch LD. Hollow Stem Auger PZ~102--SS
SHEET
SAMFLING METHOD: 2 o 3
SPLIT SPOGM: 20 snch G.D./LS inch LD ¢SP) DRILING
LAIDLAW/CU2 Ri~F$/MD . =
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.0./2 13716 inch 1D, ¢<SH>| sTART FIiNesH
OPERABLE UNIT 2 WATER LEVEL TRaE TIME
TE 15:21 17:33
DATE DATE DATE
NORTHING: 1068087.67 /
DATUM_EASTING: 516867.97 ELEVATION 482.1 CASHG DEPTH 27137551 2/13/95
| DRLL R CME 75 - TRUCK MOUNT SURFACE CONDITIONS
ANGLE HEARMNG
SAMPLE HAMMER
by |2 g :
g o 3 SAMPLE WUMBER
BR | AND REMARKS
g g 7 DESCRIPTION OF MATERIAL
e |45
P (15.0-23.6 ft) Loose to compact, paile <p -
: yellowish brown (10YR 5/2), homogenous, -
T . Fine SAND, NR, dry, (SP), (ALLUVIUM) =
=16 1, = 1503 & 16 ft.
[~ 4 -~ 2117 02
b & =] - 1.0 ppm H2S
- 7 0% LEL
17 G ™ 09 ppr PID
=3 =
—18 4, -
z 3 =
' g sP -
19 e
]
=
-
20 .
3
3 -
P sp -
21 & @ —
22 |, -
5 .
4 sP -
23 |8 @
€458.3) 236 -
{23.6-256& ft.) Stiff, Ught gray {(N7) to e
24 1 light brawn (YR S5/6) laminated CLAYEY — 1620 8 24 Ft.
t SILT, trace fine Sand, some rootlets, NR, — 217 02
3 moist, (CL-MLY, CALLUVIUMY sp — 0.0 ppn HeS
10 — 0% LEL
25 (®) — 0.0 ppm PID
(25.6-28.1 Ft) Very stiff, mediun -t
28 gray (NS), stratified, CLAYEY SILT, —
?, some Fine SAND, thin organic -
10 rootlet keds 1 cm), NR moist, <P o
¢CL-ML, <ALLUVIUM) -
27 —
-
28 — _
: 4 28.1-29.9 Ft) SHFf, medium gray (NS, - 1040 geas Fz
- 5 stratified, CLAYEY SILT and fine SAND, - Dgl' Hos
S 1-15 cm. beds, NR. moist, (CL~ML), sP — 07 Pﬂ?
—29 |7 CALLUVIUM) 452.2) 299 ®) —] o LE PID
(Z99-345 Ft) Hard Ught olive gray -~ L pPm
(5Y 6/1), Fractured LIMESTONE, SR, “
(WEATHERED BEDRUCK

LAYNE-WESTERN

DRILLING CONTR

J. MILLER

LOGGED BY

943-2848

JOB NO.

W. HERST

CHK'D BY

2/13/95

DATE

PZ10255

FILENAME:
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LAIDLAW WASTE SYSTEMS INC,

SOIL BOREHOLE LOG

[42]
~

i
w0

LN
[=]

o
—

FS
[~

&

S

(TTTT

End of Soi Borehole Log at 37.0 ft.

See PZ-102-S5 Record of Drillhoie for
rock descriptions

cottondhoedo o oddd o bod oo hieabid o b b

SITE NAME AMD LOCATION DRILLING METHOD: BORMG MO.
4.25 inch LD, Hollow Stem Auger PZ-102-55
SHEET
SAMPLING METHOD: 3 o 3
SPLIT $PODN: 20 inch 0.D./15 inch LD. (SP) DRALLING
LAIDLAW/0U2 RI-FS$/MD ' ul
WEST LAKE LANDFILL SHELBY TUBE: 30 inch D.D./2 13716 inch LD. (SK)| STaRT FRaSH
OPERABLE UNIT 2 WATER LEVEL RE T
TRE 15:21 1733
DATE DATE DATE
NORTHING: 1058087.67 /137 /
DATUM_EASTING: S16887,97 ELEVATION 452.1 CASING DEFTH 27137951 2713795
ORRl, RIG  CME 75 ~ TRUCK MOUNT SURFACE CONDITIONS
ANGLE BEARMNG
SAMPLE HAMMER
g |2 § ;
o SAMPLE NUREER
Bz | AND REMARKS
5 g DESCRIPTION OF MATERIAL ‘
S |42
b 3 1.7 {29.9-34.5 ft) Hord, lght olive gray
- 3 g (3Y &/, Fractured LIMESTONE, SR,
~ S e (WEATHERED BEDROCK) SP
— 31 &0 @ 302 ft, wood frogrments
:.: I' L
T i -~
- 32 o
1L
- i 1L
- =
v T.1
33 13 B
23 |&7
55 |<55'/) Sp
bo— 34 3t - !
T €4476) 345 @
\ ¢34.5-37.0 f1) Herd, dork greenish
35 gray (SGY 4/1), SILTY CLAY, trace to
12 05" littie fine sand, Little Fine gravel, NR, 17:07 8 35 Ft.
18 EXg moist, CCL), (WEATHERED BEDROCK? 21.3x 02
21 :R'x\ SP 20 ppm HES
18 0% LEL
36 \ 0.0 ppm PID
& ¢445.1> 370

LAYNE-WESTERN

J. MILLER

DRILLING CONTR

LOGGED BY

943-2848

JOB NO.

CHK'D BY _W. HERST

2713799

DATE

PZ10255

.

FILENAME



RECORD OF DRILLHOLE PZ-102-58 Sheet 1 of 4
PAOJECT: LAIDLAW/RLFS BORING METHOOD: MX Care & watet DATUM: MSL COLLAR ELEV: 4B2.%
PROJECT NO: 943-2848 DRILLING DATE: 2/14/95 COORDIMATES N: 1088087.7 £: 518887.9
LOCATION: BRIDGETON, MO DRILL AIG: CME 75 AZIMUTH: © INCUNATION: 80
EOCKRIYPE s-laint PL-Planar P-Pokehed Fe-Fa Oxide . P
w F-Fauk C-Curved K-Sfiensided CL-Clay I z T al 0
] o | Somex U-Unouating 5M-Smoath CH-Criorit .| & S 3 [
2 8| sBedana ST.Stapped R-Bough H-Hexiod gl = &1 o 8 2
e o | FFekaton 1irequiar VR, Rough GRF-Gravel Filed SlE g Ex B WAT:;TES
u = 7 TS u= | B 5 o |t EVELS
i OESCRIPTICN z e | o WE % ,.é BISGONTINUITY DATA 1 % @ S K INSTRUMENTATON
ad =4 =
B i Z|5&] man 52 Erm TYPE AND Zg 2 o B
O |oePH i 3 |08 25 faxa%d SURFACGE <3 F i Zloz238
em |22 Zg_ o’ DESCAIPTIGN |5 J2 2w ok o v o
22898 |wvows ]| & 3 AEINCCEX VIR CT &
" o070t B
X See Soil Borehole Log ]
| PZ-102-85 ]
1 37.0-37.8 1t
| No samples collected
e 34 .
]
-~ 38 -
444,30 244,00
. g 3784101 3780 [F 7] 57.90 %E;/gs @ 3:0% w
Highly weathered, thickly Py X an coring Run 1
bedded, dark yellowish 4Pl SM-GRF :
1 orangeiiUOYFl SIGI). Iil'nak %..),5M-CL
{ rained, extremely weak,
... | ANDSTONE. (1. Louls ® [JPLSM-CL@)
FORMATION) i
4,L.SM-GRF
3
o , i
% % .J,PLSM-inlact 3
% ® 1J,PLSM-GRF 1 Fractures in upper
k> 3 50 rtion of Run 1, are
41.0-48.6 1t % P oped in Highi
{ apped in highly
Moderately weathered, dark ; 1 a1 Ee ®| J PLSM-intact % weathesed sandstore, very
i yellowish orange (10YR 6/6), Ca g ciayey, likely drilling
fine grained, weak, SANDSTONE, ., £ @ |JrsM induced
(ST. LOUIS FORMATION) C 2 o
L 42 ; -
3 ®.)15M
€J1LSM D)
AR @ | LR (2 e
P~ 44 42,?53 : Core loss due 10 weak =1
Core Loss rock
437.50
- 4 22
44,6-50.6 it {4280 J.1.5M G
| Slightly to moderately : %
1 weathered, thickly bedded, 4
X light alive gray, micro- @ JJILR-CL 3 Fractures in Run 2, along
cr{qstailine, medium strong, - % contacts between
LIMESTONE, (ST. LOUIS : id J,)A-CL 4 lithologies of clay and
FORMATION) : 3 limestone N
] e RES
f 2 jren 3
[ -l #4. B-CL (2
435.10 %
@a47.0ft, 47.00
" Solutioned, in-filled with
unlithified sandy clay, in Core Loss
Run 2, approximatety 50%, 434,20
. 4 competent rock o |3 Imn & -
DEPTH SCALE: 1:2 LOGGED: J. MILLER o
DRILLING CONTRACTOR: LAYNE-WESTERN CHEGKED: R. BOGTH <= Golder Associates
DRILLER: D. MAHURIN DATE: 3/13/85




PAOJECT: LAIDLAW/MRI-FI

RECCRD OF DRILLHOLE PZ-102-5S

BORING METHOD:  NX Core & water

DATUM: MSL

Sheet 2 of 4
COLLARELEY: 4821

DAILLING CONTRACTOR: LAYNE-WESTEEN
DAILLER: D. MAHURIN

CHECKED: R. BOOTH

DATE: 31385

Golder Associates

PROJECT NO: 843-2848 CRILLING DATE: 2/14/35 CDORDINATES N 1088087.7 E: 5188878
LOCATION: BRIDGETOMN, MO DRLLRIG: CME 7S AZIMUTH: 0 INCUNATION:  -80
S IYEE JJort PL-Planar P-Polished Fe-Fa Cxide o e
F-Faun C-Curved K-Sikensidod CL-Clay infl z T a Q
b @ 5-8hear U-Undulating SM-Smooth CH-Ghiorite .| g =z
| 2 & | oeddng 5T-Stopped R-Aaugh H-Heabod ugp e ) 3 B0
- 2 | Frotason irteguiar VRV, Rough GRF Gravel Filed 2R S 5 i WAT:gIEE?JELs
i I [ i =T 8 c lx
. = DESCARIFTION E cev o m% :&u 5 - DISCONTINLITY DATA ~ 2 (%] gz % INSTRUMENTATICN
a Tl——|2153) reo | £2 | 5¢u TYPE AND Ig o @
S foeem | 3 {30 iz Lag¥g SURFACE <G 7833 |
Fm | T Ta ¥ 275 DESCAIPTION & L e n e
N Wy e @ w Icat @C 40 i
e 44,6-59.6 fL - @ U1 R-CL 1
Slightly to moderately ] s
weathered, thickly bedded, -~ % J1,R-CL Core loss in Run 2 due to
light olive gray, micro- - @ J,PLSM (& problem with barret ]
ctx{stallina. meadium strong, - v ]
LIMESTONE, (ST. LOUIS ——— ® JPLSM
{ FORMATION) = PL.
i 48.8-49.0ft — &R
Glauconitic clay and limestone {1 @
:_ 50 fragment infilled collapse 1 J,PLSM i
zone, stylolitic ) L CAR:
| e @ J.PLR
]
- 3 {ss% L ORR
- L] J,PL,SM-CL-intact
&) 5T,R-Fe
% ® | J,PLR-
51.8.52.2 ft = soiutioned
- 52 ] Infilled zone “
52.0-52.9 ft. - 1
Breciated, collapsed, infilled i 1
with [imestone fragments, - 3
sand and clay —— 1
Core loss due to
fractures/lugging of bit, 1
; Core L. some rock recovered in
i ore Loss this interval, but broken
L up
- 54 428.00 .
[ -} 5410 ¢ {JPLR
- _—— &1 ),PLR-Fe
tg - @ J,C.8M-CL-intact
o ——] ®J,PLR
- ®| J,|,R-Fe ]
[ — $U.PLA ]
-~ 55 i) ® | JSTR -1
1 — e lJiRcCL
- @ 4,1,5M Numerous intact, very
56.9-56.9 ft. M P ; §ma]!, cfay filled,
Collapse, infiling clay 1 & j’rlﬁ'SM cL irreguiar fractures
. o oo b S 54.7-60.3 ft
[ B W Not mapped on graphic lag
57.4-57.51 p—— o| [y
Infilled fraction ] " 1
57.6-5898 1 aEae L4 J,PL.SM-Fe
= 58 { Solutioned, infilled with T @ J,PL,SM “
3 limestone fragments, —— ? J IR
: glauconitic clay, sand — " JIR
- . JSM.CL
f—— ®JPLR ]
e L N
] 59.6-80.8 -~ JPLA-CL
- Fresh to moderately weathered, .
| thinly bedded, light olive 1 o1 80 * J,PL,SM-CL
gray (3Y 6/1), medium —
crystalline, extremely weak to —
medium strong, LIMESTONE, — ®JIR
(ST, LOUIS FORMATION) e
-
E §1.8-62.4 fi. ; %R
(~ 82 | Coltapse filled with limestone n: .
3 fragments, clay and sand R Ead
& JPLA
o ?JCVR )
% 1I,R
=T “
DEPTH SCALE: 12 LOGGED: ), MILLER




RECORD OF DRILLHOLE PZ-102-55

Sheet 3 of 4

PROJEGT: LAIDLAW/RI-FS BORING METHOD: NX Core & water DATUM: MSL COLLARELEY: 4a2.1
PACJECT NO:  543-2848 CRILLING DATE:  2/14/95 COCRDINATES N:  1068087.7 E: 516867.8
LOCATION; BRIDGETOHN, MO DRILL RiG: CME 75 AZIMUTH: ¢ INCLINATION: -850
ROCK TYPE J-doint PL-Planar P-Polshed Fe-Fa Onida a9 z
w F-Faut &-Clrvad K-SBwensided CL-Clay Iniit = T o [
4 o | oonew U-Unduiating SM-Smaoth CH.Chiorte & 5 3 % E
F, e} B-Bedding 5T-Stepped R H-Haated %ﬁ z Eﬁ — g :S
g 3 | FFoiaton -rraguiar VALY, flough QRF-Gravel Filed 2z g Ex & wﬂ:gg "
ol g o 3 3l =1 58 g E
LB DESCRIPTION é o | o mg e DISCONTINGITY DATA —] % n £ 35 INSTHUMENTATION
b = =
8 T Z2|%8| o | B2 P TYPE AND I o s @
O [ DEPTH | 5 |GG 5 pLEz 8 SURFACE 29 & we2828 [
#M T E oy 272 DESCRIPTION & - \é’JJ’wa
N Do e o o [rag iy g o &
. B4 - . -
59.6-80.8 ft, —— y |
Fresh to moderately weathered, — JPLA |
thinly bedded, light olive o ]
gray {5Y 6/1), medium ] )
crystaliine, extremely weak to T 1
1 medium strong, LIMESTONE, - ]
! (ST. LOUIS FORMATION) -7 ]
] Numerous very small ]
:;E ¢ intact, cfay and sand J
I J.LR-SM
- filled fractures
- 60 | 64,0-65.4 fi. [ 65.5-68.5 ft. 1
Collapse fraction infilted 1] 5 faa% Mot ma;‘Jped k
with clay, limestone B o
fragments, sand - ®JIR 1
] & 14.R 1
! 67.3-67.4 1L #J,L,R-CL and ]
L Clay, sand and limestone sand filled ]
1 fragment infilled fracture ; ® JLLR-intact 3
B 57,9-68.0 fi. ] d . -
%8 | Glay and limestone framgent : dLA-CL ]
infifled fracture : 3
{ 413.50 j
£8.60 I ]
- By % J,1,R-calcite
b filled ]
;?j': % J,PL.R 1
§§ 2J1A
70 =0 -
70.1-70,5 4t 2 )
Collapse infilled with f 2.J,C,5M ]
limestone fragments, black |
) t clay, pyrite crystals, sand @J,CR |
1
7137171 %J.L,R-Fe
Bregccia filled zone, pyrite,
limestone fragments, biack 5 loank 2R
- clay infilling _
3 72.1-73.2R
| Collapse zone
g Numerous small inta‘;:t
fractures not mappe 1
% J,L,R-CL (3) Fﬁ_m_g i ]
- nfilled clay, sand, b
® IR limestone fragments 3
= 74 -
= SUIR ]
] a07.20 ;
i 74,90
- 3
'—.';‘_‘ £
- 78 == y
A g ® | J,|R-calcite
1]
.
M-
= { . calc
7 |oes k J,1,R-calcite
]
k- 78 :ﬁ -
[ 1]
.-1.4-..-. r
[ ]
. ] ‘
: % |.J1Rcalcite
£ !
ol -

DEPTH SCALE: 1:2
DAILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: [ MAHUFIN

LOGGED: J. MILLER
CHECKED: R. BOOTH
DATE: 3/13/95

Goider Associates




PROJECT: LAIDLAW/RLFS
PROJECT NO:  B43-2848
LOCATION: BRIDGETON, MO

RECORD OF DRILLHOLE PZ-102-8S

BORAING METHOD: NX Core & water

DRILLING DATE:

2/14/85

DRILLAIG: CME75

DATUM: MSL
COORDINATES N:
AZIMUTH: 0

Sheat 4 of 4

COLLAR ELEV: 4821
E: 516887.9
INCUNATION:  -00

1068087.7

POCK TYRE

LALE

(FEET)

CESCRIPFTICN

DE:

J-Joirt
F-Fault
S-Shear

B-Badding
F-Fofiaton

Pl.-Planar
C-Curved
U-Unaulating
ST-Stepped
f-Imraguiar

P-Polshad
K-Sensided
SM-Smaooth
F-Fough
VR.V. Rough

Fe-Fo Oxide
CL-Clay [nfla
CH-Chicrite
H-Hoalad
GAF-Geravel Flled

NOTES
WATER LEVELS

iNDEX

GRAPHIC LOG

ELEV

DEPTH
Fm

RUM NO.
CORE
RECOVERY

FRACTURES]
g PERFOOT

z
4
]
A0

DISCONTINUITY DATA

WEATHERING
INDEX
STRENGTH
POINT LOAD
INDEX {ps)

TYPE AND
SURFACE
DESCRIPTION

GRAPHIC

INSTARUMENTATION

TEST ORIENTATION

LOG

aw FR
MW

HY oy
Rz a1

A4
A2

B0.3-80.5 [t

Solutioned rock, infilled
with limestone fragments,
clay

401.30

80.8-82.3 .

Mederately weathered,
interbedded, light gray (N7),
weak, SILTY CLAYSTONE,
(ST. LOUIS FORMATION)

a2 Cherty

80.80

299.80

82.3-84.0 ft

Slightly weathered, thinly
bedded, light clive gray
(5Y 8/1), finely cyrstaliine,

LIMESTONE, (ST. LOUIS
FORMATION)

82.30

medium strong, ARENACEQUS

a098.10

TN HHH]

b
I

{HHHN

84.0-84.4 ft.

bedded, very light gray
{N8)}, fine grained, medium
strong, SANDSTONE,

(ST. LOUIS FOQRMATION)

84.00

Slightly weathered, thinly  297.70]

4.4

84,4-87.0 ft,

Slightly weathered, thinty
bedded, dark %Ga {N3) to
medium gray (N5), weak,
CLAYSTONE and SILTY
CLAYSTONE, (ST. LCUIS
FORMATION)
Carbonaceous

ag

385.10

397,50

7 }99%

87.0-89.9 fL

Slightly weathered to frash,
light brownish gray {SYR &/1
microcrystalline, medium
strong, CRYSTALLINE LIME
-STONE, (ST. LOUIS
FORMATION)

Upper 1 ft and lower

3 in. bioturbated, pyrite
mineralization

ag

a7v.00

h

392.20

RN

84.60

382.20

b

L4

J,1L,R
J, LR

J LR
J LR
JLR

J,PLSM
JPLSM (2)

J,PLSM
JLR

J,PLSM (3)

®J,PLESM-CL

J,PLSM-CL

%J,,SM-CL

t—f As A8

R as

2/14/95 @ 14:25
2 : Complete dilting

End of Record of Drillhole
atBooft

g2

B4

£8.850

88.5¢

DEPTH SCALE: 1.2

DRILLER: D. MAHURIN

DRILLING CONTRACTOR; LAYNE-WESTERN

LOGGED: J. MILLER

CHECKED: R. BOOTH

CATE: 3/13/95

Golder Associates




LAIDL AW WASTE SYBTEMS INC,

SOIL BOREHOLE LOG

SITE NAME AND LOCATICH DRILLING METHOD: BORING ND.
425 inch LD. Hollow Stem Auger PZ~102R—-55
SHEET
SAMPLING METHOD: 1 o 3
SPLIT SPOON: 2.0 inch O.L./1S inch I.D. <SP) DRLLING
LAIDLAW/QU2 RI-FS/MO ' neh 1D
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 0.D.72 13/16 inch LD. (SH) START FHUSH
OPERABLE UNIT 2 WATER LEVEL THE TIE
TRE B:30 10:45
CATE DATE DATE
NORTHING: 1068131.86
/157
DATUM EASTING: 516838.81 ELEVATION 484.5 CASIHG DEPTH 5/15/33] 6/13/95
DR RiG CME 75 ~ TRUCK MOUNT SURFACE CONDITIONS flat, grass covered area
ANGLE BEARING
SAMPLE HAMMER
E‘\ 2 g E
g © SASPLE NUMBER
g | - 2D REMARICS
Ea E DESCRIOTION OF MATERMAL
s
— 3 15 (0.0-6.0 Ft.) Firm, dark yeliowish brown -
[~ 3 20 (AYR 4/2), CLAYEY SILT, trace organics -
e 3 73 (fine roots), NR, damp, (CL~ML), (TOPSOIL) SP -
e 1 IS o =
2 s e ]
— 4 2 e
- 5 <9030 Sp :
e B0 @ —
4 2 Lar @ 4.0 ft, color changes to moderate -
— 3 X yellowish brown (10YR 5/4) ]
- aq <9053 sP -
.5 |s o =
& 4785 6.0 -
— 2 15 (6.0-14.0 13 Loose, mottied, moderate s
f- 2 ENG yellowish brown (10YR 5/4) fo pale g
i 4 75% yeliowish brown (10YR &/2), SILT, NR, sp -
broses JF o) damp, (ML), <LOESS @ J—
8 5 [ g
= 5 2 -
[ 3 (70%> sp -
[ g | o =
— 10 . o]
- 4 1.5 8 10.0 ft, Silt becomes compact ]
- S fexig -
-~ 6 |frsw o B
—— 11 9 (:> u—
- 5 |ew I
- g (0t <p -
— 13 [u @ o
L 14 & 20 €14,0-17.8 Ft)) Compact, light olive gray sP =
— 5 29’ (57 671, SILT, trace iron staining NR, ]
— g 104 damp, (ML), (LOESS) -

LAYNE-WESTERN

DRILLING CONTR

B. TILTON

LOGGED BY

943-2848

.
.

JOB NO.

CHK'D BY _W. HERST

F/4795

DATE

PZ10ZRSS

FILENAME:



LA|DLAW WASTE SYSTEMS INC.

SOIL BOREHOLE LOG

STE NAME AND LOCATION

DRLLING WETHOD:

423 inch 1.D. Hollaw Stem Auger

PZ-102R-S3S

SAMPLING METHOD: o 3
SPLIT SPOON: 2.0 inch O0D./1L.5 inch [.D. <SP) DFALLUING
LAIDLAW/OU2 RI-FS/MO s
WEST LAKE LANDFILL SHELBY TUuBL: 3.0 inch O0.0./2 13716 inch 1.0. (SH> FINESH
OPERABLE UNIT 2 ———— THE
TE 10:45
GATE DATE
NORTHING: 1068131.86
DATUM FASTING SI6B58.81 ELEVATION 484.5 CASIG DEPTH 6/13/95
DRLL RIG  CME 75 - TRUCK MOUNT SURFACE CONDITIONS Flot, grass covered area
ANGLE, BEARING
SAMPLE HAMMER
Bg |2 :
§ o SAMPLE NUMBER
43 ~ AND
Ea § BESCRPTION OF MATERIAL
- €14.0-17.8 ft) Compoct, light olive gray <p -
- ¢3Y 6£/1), SILT, trace ron staining, NR, .
. damp, ¢ML), (LOESS? —
— 15 —_
- 3 —
[ 3 —
: 3 P 7
S— a o
=17 fFrom 17.0-17.8 Ft, Skt becomes wet © -
| 466.7)  17.8 =
18 17.8-22.7 ft Compact, pale yellowish B
- 9 brown {10YR &/2), fine SAND, trace Silt, -
[ E troce iron oxide staining NR, dry, (SP), -
- fﬂ CALLUVIUMY SP -
2 E
— 20 |, —
- & -
- 7 sP o~
— 21 |° | =
=2 -
[~ g 4618 2271 ¢p =z
m"-'"*23 6 (22.7-240 ft) Compact, pale yellowish —
[ brawn (10YR &/23 fine SANDY SILT, NR, (:) -
- damp, (ML), <LOESS) s
-— 24 5 (24.0~28.0 Ft) Compact, mottled moderate g
sl & yellowish brown (10YR 5/43 to light olive e
-t & gray (5Y &/13 SILT, some iran oxide SP -
e D8 |6 staining, NR, damp, (ML), <LOESS) @ —
= e
:-_26 5 g 26,0 ft, color changes to olive gray e
[~ 3 (57 4/1) and Silt becomes moist o
: 3 SP .
s 9F 18 —
= o8 (456.35) 280 _;:
e 4 (28.0-30.8 Ft) Stiff, olive gray nd
- & (5Y 4/1) CLAYEY SILT. NR, moist, (CL-MLJ, e
10 (LOESSS Sp :
29 11 G|
€ 296 ft, thin sity Fine sand seam, -
cdamp €1 in. thick?

LAYNE-WESTERN

DRILLING CONTR

CHK’'D BY _W. HERST

3. TILTON

7/14/55

LOGGED BY

DATE

943-2848
PZ102RSS

JOB NO.
FILENARME:




LAIDLAW WASTE BYSTEME IMC.

" SOIL BOREHOLE

LOG

SITE NAME AND LOCATION DRILLING  METHOD: BORMNG NO.
425 inch LD. Hotlaw Stem Auger PZ--102R-58
' SHEET
SAMPLING METHOD: 3 or 3
SPLIT SPOON: 2.0 inck O0.0./1.5 inch LD. <8P} DRILLING
LAIDLAW/OU2 RI-FS/MD ;
WEST LAKE LANDFILL SHEL.BY TUBE: 3.0 inch 0.D./2 13/16 inch LD. (SH> START FINgSH
OPERABLE UNIT 2 WATER LEVEL THEE TIME
TRIE 8:30 10:45
CATE DATE DATE
NORTHING: 106813186
DATUM _CASTING: 516858.81 ELEVATION 4845 CASING DEFTH 6/15/53 6/13/55
DFELL RIG  CME 75 - TRUCK MOUNT SURFACE COMDITIONS lot, grass covered areo
ANGLE, BEARNG
SAMPLE HAMMER
bs |2 § :
§ L=} SAMMLE MUMBER )
B | AND} REMARKS
g § DESCRIPTION OF MATERIAL
S |d3
|— o] Le (28.0-308 fFt.)} Stiff, olive gray ]
— 3 2.0 (3Y 4/1> CLAYEY SILT, NR, moist, (CL-ML), :
— 9 [o CLOESS) . ¢453.7) 308} sp =
— 31 {1 {30.8-350 Fto Compoct, olive gray -
L (3Y 4713, SILT, NR, moist, (ML), <LOESS> —d
. 32 (4525 320 T
- 47 1P e (32.0-33.0 ft) Very dense, light olive -4 | 8 320 ft, first
2 44 EL e gray (3Y 6/1), Fine GRAVEL and SILTY f~c - water encountered
T 26  |eonf ,® SAND, trace pieces of lignite, NR, wet, Sp - overlying bedrock
- 3% |27 b e (GP), <WEATHERED BEDROCK> J—
. ° @ —
it e L] il
— -] e
o o [ ] wrm]
34 O 2 I | 3
[ 0/2% 10 ™
| ke —f
s e I (4495) 350 _
— End of Soil Borehole Log at 350 ft. —
o See PZ~102R-88 Record of Drilhole for -
Lon B6 rock descriptions —
— 37 =
— 38 -
= —
s 40 —
- 41 =
- -
[ 42 =
- e
po—
=

LAYME-WESTERHN

DRILLING CONTR

B. TILTON

LOGGED BY

943-2848

JOB NO.

CHK'D BY . HERST

7714795

DATE

PZ102RSS

FILENAME:



RECORD OF DRILLHOLE PZ.102R-58

Sheat 1 of 4

DRILLER: D. MAHURIN

DRILLING CONTHACTOR: LAYME-WESTERN

CHECKED: R. BOOTH
DATE: 7/12/85

PROJECT: LAIDLAW/RIFS BORING METHOD:  NX Core & water DATUM: MSL COLLAR ELEY: 482t
PRCJECT NO:  843.2848 DAILLING DATE:  8/15/95 - 6/18/95 COORDINATES N:  1068087.67 E: 518807.97
LOCATION: BRIDGETON, MO DAILL AIG. CME 75 AZIMUTH: 0 INCUNATION: -80
POCKIYPE JdJont PL-Planar P-Poished Fe-Fetxide o >
" FoFat C-Curved K-Sensided CL-Clay infit z T u] [+]
o a | Sonex U-Undtuiating SM-Smaath CH-Chicrite E. 15 g = g
5 B B-Bedding 5T-Stepped RB-FAough H-Haalad el - 38 (g
B 3 F-Fotiation [-eguiar VAV, Rough GRF-Grayel FEad ;g g g = 5 WAT"E*C’TEB .
4 Q o 35| = 2 £ b R LEVELS
& .DESCHIPTION I o 1o N By DISCONTINUITY DATA e @ 225 INSTRUMENTATION
a] = Z |£5] aan £Eg B, TYPE AND To 2 o |3
O [OEPTH | 5 JOR i |ox8% 3 SURFACE Sl Ol  E[gRE283
FN 1% ) Dlovoe| ©2af 2 o DESCRIPTION G VrzrWumsoull s a
NRTR | N OG- Mon nELcood fra « oo X
- 2 looas0h B
See Soil Borshole Log
PZ-102R-55
[
p= 34 -
d
447,10 447.10
35.0-37.0 ft. ] 35.00 6/15/95 @ 11:00 )
Highly weathered, thinly coring |
bedded, light oflve gray Highty broken rock due to
(5Y 8/1}, fine grained, medium waathering and driiling
[ g | Strong, LIMESTONE, ]
(ST. LOUIS FORMATION)
Stylolitic ]
€.0.1,R(6)
37.0-558ft.
Fresh, thinly bedded, light
o!ive:‘_ﬁr_ay (SY 8/1), micro- ®J.ILR (6)
1 G line, medium strong,
LIMESTONE, (ST. LOUIS 2 s ¢ |urLsm
L. 38 | FORMATION) .
SJLR ()
s ® | 11R (2)
®JLR.CL (2 6/15/95 ® 11:50
442.60 LR,
56.50 End Run 2
98,8 @)
L 4 _
@ JIRCL®@®
®.,R @) }
- 42 & J,,R -]
?J4,RCL
®}ULR (4) ]
®J1R @)
L 3 194™ R
- : $J4R (5) & ]
s oE
i ® 1JIRCL
f z $U4R (2
4J1R.CL
L 45 o J,PLSM -
2J4LR (@)
|
®ULACL (Y
- fLLA )
#®JIRCL G
- 18 SH -
DEPTH SCALE: 1:2 LOGGED: B. TILTON

Golder Associates




RECORD OF DRILLHOLE PZ-102R-38 Sheet 2 of 4

PRCJECT: LAIDLAW/RIFS BGRING METHOD: NX Core & water DATUM: MSL COLLARELEY: 482.1
PROJECT NO;  843-2848 DRILLING DATE: 6/15/95 - B/18/05 COORDINATES N:  1068087.87 E: 5t@8s7.a7
LOCATION: BRIDGETON, MO DAILL RiG: GME 75 AZIMUTH: 0O INCLINATION: -BO
mmﬁ J-Jort PL-Planat P-Polahed Fe-Fende o >
w F-Faun C-Cunied K-Stkenaided CL-Clay Irid z T o O
o o | FShex U-Unchatieg SM-Smooth CH-Chiorite .l 3 % I
% 8| BBedng ST-Stepped # Rough HHoglod afi |l = @] o B |2
DE o |__F-Fotasan 1ireguiar YRV, Rough GRF-Gravel Filed EleE S gEx B wﬂ’;gﬁiﬂs
S = ' S N - 3 a %
i DESGRIFTION HERAE i DISCONTNUTYOATA. | & | ©@ € 2 18|  wsTRUMENTATION
a iz Zlea]pao | 52 | §2e TYPE AND Ig o 1
O JpePTH | 510G 2% b38% 8§ suRFace S [E 3le Zje8383
GRE Bl BT PRV oS -a DesCRPTION {5 ¥22z\oronikn e v
DRI Juvr oo s © METYEECCL O @ m o
- 48 —
37.0-55.8 fi. -
Fresh, thinly bedded, light 1 : % BLRCL
olive gil(ay &Y 3[1). micra- E 3 [ud% )
- :
crystalline, medium srong, ] 43,20 B.LSM.CL 6115/95 @ 13:45
LIMESTONE, (ST. LO T E
FORMATION) ‘ ndRun3
Core loss possibly due to
432.60 | ] wash out of clay seams in
~1od 49.50 joi
o= #B.R @ joints
- 50 i
__H‘:‘I: o J, | Rrintact
= 8 )).SM
] €571 50
——
T
= ® U1 (2)
% o |utn
- 52 -
T 4 |10 ®B.LR :
] * -
: $B..A
- 54
LINAN:
! %408 (2
6/15/95 & 15:00
55,8-61.3 . I End Run 3
~ 56 | Fresh, madium bedded, light
alive gray (5Y 6/1), medium 1
cr\ﬁ:alﬁne, strong,
LIMESTONE, (ST. LOVIS % |BIR
FORMATION)
Stylolitic
55.8-86.1 H.
Chert layer
5 [0 @8R
57.8-58.0 f. "
+ 58 ] Hard, greenish gray (3G 6/1},
Siltstone layer
®lBIR @
L J, L R-intact
4
122,50 ; SR 6/15/95 @ 16115
59.50 ? A J.1,B-intact End Aun 5
5 Stop drilling for the day
" 6/16/95 @ 7:15
50 Began Run &
€8.PLSMCL {3)
61.3-70.4 ft.
Fresh, thinly bedded, light ]
olive gray (5Y 6/1), finely s {'0¢§
L o crystalline, medium strong, il SRR
FOSSILIFEROUS LIMESTONE, : P J,PLSM.Fe
(ST. LOUIS FORMATION)
Stylolitic > 2 g
® ) PLSM () B
r 54
DEPTH SCALE: 1:2 LOGGED: &, TILTON .
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: A. BOOTH Golder Associates

DRILLER: . MAHURIN DATE: 7/t2/85




RECORD OF DRILLHOLE PZ-102R-SS

Sheat 3 of 4

DAILLING CONTRACTOR: LAYNE-WESTERN
DAILLER: D. MAHUAIN

CHECKED: R. BOOTH
DATE: 7/12/35

PROJECT: LAIDLAW/PRI-FS BORING METHOD: NX Core & water DATUM: MSL COLLAR ELEY: 4821
PROJECT NO:  843-2848 DRILLING DATE:  B/15/95 - §/18/35 COORDINATES N:  1068087.57 E: 518867.97
LOCATION: BRIDGETON, MO DAILL RiG:  CME 75 AZMUTH: © INCLINATION:  -80
POCK IYEE J-lowt PL-Planar P-Polished Fo-FaOxida p -
w F-Fautl G-Curved K-Sikensided Cl-Clay infd z T ) &
| o | SShea U-Unduating SM-Smoath CH-GHlorta .| & 35 =
g 3 B-Bedding 5T-Stepped A-Hough H-Hoaled Wi oz &5 3 5 [<
e 2 | _F-Fobation irragedar VRV, Rough GAF-Gravel Fileg 2l E S En @ wa T:;’TLE;ELS
. p—4 oy -— - - - ey
® DESCAPTION SR 4 5 DECQNINUTY OATA. . | % | £ 2 5]  msTRUMENTATON
a g e 53| Ao | EE S TYPE AND Io . P .
G dpEPTH | 3 |GQ 25 |eE3% % SURFACE 294 gj2 Tlo2888 |
GRS Bl 2 A A CESCRIPTION & 122zfevonllNnrne
Nt oW - - HETYCoOL Wrommm L
" 6137040
Fresh, thinly bedded, %i?ht
aolive gray (3Y 6/1), finely
crystalline, medium strong,
FOSSILIFEROUS LIMESTONE,
(ST. LOUIS FORMATICON}
Stylolitic
I #B,PLSM
68 & B,PLSM,CL
N
A J.PLSM
F8,PLSM (2)
] 6/16/95 @ 8:25
T “g:‘gg End Run &
®B.LSM
- 70
70.475.2 ft. )
Fresh, thinly bedded, light
r olive gray (5Y 6/1), finely
T crx;sla]line, medium strong,
LIMESTONE, (ST, LOUIS %
FORMATION} T ®|BIR
9 Stylolitic -]
:- 72 -
1]
- 7 | 0o
—_— =
-
-
-
— ®01.5M
- 4 |@T42ft %
Stift, dark greenish gray ——
(5G 4/1), clay seam, = % J.PLSM,CL
(~1/2 in. thick) —
75.2.76.0fr. —
Frash, thinly bedded, madium W 6/16/95 @ 9:15
biuish gray (58 5/1), micro- i 4;}53?8 gB.PLSM End Run 7
crystailine, very strong, s T
Silicitied Limestone, -y el iir
(8T. LOUIS FORMATION) . =— w
- 78 [Teorran 76.00
Fresh, medium bedded, brownish |%
gray (SYR 4/1), microcrystalline, 5% €51SM
strong, DCGLOMITE, "
(8T. LOUIS FORMATICN)
Maderately porous, (open
wugs <1 mm.) 404.70 ®J.PL,SM
| 774886 L. 77.40 bor 8 loss
Fresh, very thinly bedded, ®]|J PLSM
L. 78 light olive gray (5Y 6/1), |
very fine crystalline, medium -
strong, LIMESTONE, -]
(ST. LOUIS FORMATION) %r—* JLR
1 Some very thinly laminated -
1 shaley partings m——
£=
] J
E= J1A
80
DEPTH SCALE: 1:2 LOGGED: B. TILTON

Golder Associates




RECORD OF DRILLHOLE PZ-102A-55

Shast 4 of 4

DRILLING CONTRACTOR: LAYNE-WESTERN

DRILLER: D. MAHURiN

CHECKEC: A. BOOTH
DATE: 7h12/85

Golder Associates

PROJECT: LAIDLAW/RI-F3 BORING METHOD: X Core & water DATUM: MSL COLLARELEV: 4821
FROJECT NO: 943-2843 DRILLING DATE:  8/15/85 - B/16/95 COORDINATES N:  1068087.67 E: sSi8867.97
LOCATION; BRIDGETOMN, MO DRILL RIG: CME 75 AZIMUTH: 0 INCUNATION; 80
AOCKTYEE FREEN pL-Planar P.Pokshed Fe-FeOxida . -
w F-Fadt C-Curved K-SBeermided CL-Clay Inf z r s tw]
be o | Ssmer U-Undulatng SM-Smocth CH-Chinrite E .10 g T =
3 & B-Bacding $T-Stepped Fi-Rough H-Hazlad Wik Z @ I oo [Z
- 5 | Feolaion -megular VR, Rough GRF-Gravel Filed 72 g2 E x5 w NOTES "
e i & T wlE T 6 a g ATER LEVE
,3 i DESCRIPTION I e | s mg g ,é DISCONTINUITY DATA, — 2 © g2 INSTRUMENTATION
s} & Z |58 map g 4 Pl TYPE AND Iy 2 o E
R Rl =N [ 25 pba8%8 SURFACE Sk g2 Flo2883 &
Fn Tlogae | “2cf S5 o DESCRIFTION I EEEY| DA Kt A
DHT | N - oo METYWE L UL @ @ T o
= 80 |77.4-88.6 1t B -
Fresh, very thinly bedded, -
light olive gray (5Y 6/1), .
vary fine crystalline, medium
strong, LIMESTONE,
(ST. LOUIS FORMATION) —
Some very thinly laminated . )
shaley partings g B,PL.SM
——
_— ] g |osx Bl -
L.,:“: @J1R
= %5,.R
"““A‘l"““‘
gt JR
% 6/18/95 @ 12:00 .
398,10
B4 13200 End Aun 8 -
::.E : ]
-~ b .
— ; ! i
—_ ks 4,1,5M )
.
®B,LEM
g .
-~ 86 E: -t
= 4
i
# iR :
100
a |'¥ i
—_— el )R
- B8 e ]
asa.so| "~ 1
BB8.6-80.0 f, 48.50 [
Fresh, medium bedded, madium /
dark gray (N4}, very weak, /
CLAYSTONE, (ST. LOUIS /
FORMATION
) / 5/16/95 @ 15:00 1
29210 / 193,10 Compteted drilling
%0 F'End of Becard of Drillhole  90.00 96.00
at 90.0 ft, ‘
_e -
|
e -
o8 -
DEPTH SCALE: 1:2 LOGGED: B. TILTCN




000000 SOIL BOREHOLE

LAIDLAW WASTE SYSTEME INC.

LOG

SITE, MAME AND LOCATION DRILLING METHOD: BORING KO,
525 inch LD Haollow Stem Auger PZ—-103~SS
SHEET
SAMPLING WETHOD: 1 oF 4
SPLIT SPOON: 2.0 inch 0.D./1.5 inch {.D. (5P DRILLING
LAIDLAW/OU2 RI-FS/MO 20 inch QD715 inch LD P
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 0.D./2 13716 inch LD. <SH) | sTaRT FINSH
OPERABLE UNIT 2 WATER LEVEL TRIE TE
07:30 12:00
DATE DATE DATE
NORTHING: 10567660.40
DATUM EASTING: 516723.54 ELEVATION 477.8 CASING DEFTH g/21/95 | 223793
DRLL RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS
ANGLE EEARING
SAMPLE HAMMER
Be |2 g :
§ “ § SAMPLE NUMBER
EZ |~ AND REMARICS
g 5 g & 5 DESCRIPTION OF MATERWL
e |38 3
e €0.0-2.0 £t.> No samples collected due to o
™ coarse gravel pleced for temporary road .
= ]
- (4758 20 o
[ ] 16° <2.0-16.0 Ft.} Firm, dusky yellowish e
- 2 Exg prown (10YR 2/23 CLAYEY SILT, trace Ffine -
; 3 (B0 Sand, NR, damp, ¢CL-ML), <LOESS) <p -
I ® 3
— 4 2 L3 @ 4.0 Ft, color changes to pole -
— 4 Exg yellowish brawn (10YR 6/2) with moderate o
- 4 ka5 amount of iron oxide staining sp -
.1 4 (:) -
=% L e =
— 2 2.0 =
[ 2 &51) .
7 14 é’; =
— 8 I, |e -
- 2 2o —
-l 3 <504 :
— g |4 SP 1
- Ol
— 10 2 2.0 8 100 fFt, intermittent moist zones -
— 3 EXig 2 inches thick> —]
[ s 100 ]
- SP o]
11 {& @ o
[ 12 1 L7 Belaw 120 ft, increase in ron oxide -
— 2 D staining (~50%) -
™ 2 ¢85 <p -
13 | @ —
— 1 —
- L8 SH -
- EGE -
— (902 .

LAYNE-WESTERN

DRILLING CONTR

B TILTON

LOGGED BY

947-2848

.
.

JOB NO.

HERST

W,

CHK'D BY

2/28790

DATE

P7Z10355

FILENAME:



000000

LAIDLAW WASTE SYSTEMS INC.

SOIL BOREHOLE LOG

SITE NAME ARD LOCATION DRILLING METHOD: BORMNG NO.
6.2% inch 1D, Hollow Stem Auger PZ-103-SS
SHEET
SAMPUNG METHOD: N
SPLIT SPOON: 2.0 inch 0.D./1.5 inch LD. (5P DRILLING
LAIDLAW/OUZ RL~FS/M0 '
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch LD. {SH> START FINISH
OPERABLE UNIT 2 WATER LEVEL TRE TIME
TlHE 07'-30 1200
DATE DATE DATE
NORTHING: 1067660.40 /21795 § 2/23/95
DATUM EASTING: 51672354 ELEVATION 477.8 CASING DEFTH c
DRILL RIG CME 75 -~ TRUCK MOUNT SURFACE CONBDITIONS
ANGLE BEARING
SAMPLE HAMMER
b |2 g :
o SAUPLE NUMBER
EE [~ AHD REMARKS
E E DESCRIPTION OF MATERIAL
e |
- 2.0-16.0 £1) Firm, dusky yellowsh <H ]
p— brown QOYR 2rs2), CLAYEY SILT, trace Fine -
[ 16 Sand, NR, damp, (CL-ML), <LOESS) CAGLEY 160 _—
o 7 B N {16.0~-20.0 Ft) Locse to compact —
- 11 G N yellowish orange (lOYR 6763, SILTY Fine =
- 10 kssll:f:[l: SAND, NR, damp, (SM) CALLUVIALY SP j—
— 17 U NN ® =
b I -
18 1 . B 180 ft, silty sand becomes moist -
4 h
- 3 sp -
19 |° R
20 {437.8) 200 -1
2 20 (B00-22.0 Fto STFf to very stiff, pole -
& EXG yellowish brown CI0YR 6/2) to moderate b
10 oo yellowish brown (I0YR S/4) CLAYEY SILT SP .
21 |wo with silty Fine sand layers 2 inches), pr—
WR, maist, (CL-ML), ¢ALLUVIUM) @ ~
22 ) . vy
1 1 (22.0-2B.0 Ft.) StifF, medium darlk gray —
3 2.0 (N4, CLAYEY SILT, some thin silty Fine -
& 557 sand zones &l inch), SR, damp to moist, SP -
23 {7 (CL-MLY, ALLUVIUMS @ =
24 S
247 -
2.0 -
<202 SH -
2s 8| 3
26 15 0.9 g 250-27.5 Ft, timestane boulder or ] Wet zane
47 g layer encountered, first water identified - appears to
50/ 5%as% in borehaie SP - be isolated
27 I
28 . ) -
2 L4 (28.0-32.0 fFt3 StifF, greenish gray -
) 6 aw (36 6/1y CLAYEY SILT, trace to little .
7 7o fine Sand, NR, damp, (CL~ML), (ALLUVIUM} sSP -
~ 29 {10 ——

LAYNE-WESTERN

DRILLING CONTR

TILTON
CHK'D BY

B

LOGGED BY

DATE

9473-7848

JOB NO.:

W. HERST

2/21/95

PZ 10355

FILENAME



LAIDLAW WASTE SYSTEMS INC,

SOIL BOREHOLE

LOG

STE NAME AND LOCATION DRILLENG METHOD: BORING NO,
623 inch LI. Hollow Stem Auger PZ-103~SS
SHEET
SAMPUNG METHOD: 3 o ¢
SPLIT SPOON: 2.0 inck O0.D./1.3 inch I.D. <SP) DRILLING
LAIDLAW/0U2 RI-FS/MO ' ’ L
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O0.D./2 13716 inch LD (SH) START FINISH
OPERABLE UNIT 2 WATER LEVEL TRt TIME
TWE 07:30 12:00
DATE DATE DATE
NORTHING: 106766040 /21795 /237
DATUM EASTING: 516723.54 ELEVATION 4778 CASING DEPTH 27el/3s | erairsn
DRILL RG CME 75 - TRUCK MOUNT SURFACE CONDITIONS
ARGLE BEARING
SAMPLE HAMMER
Be |28 g g
& lo SAMPLE NUMBER
F4rd \g § AND FEMARKS
5 5 - DESCRIFTION OF MATERML
L 1 a8
- 2 L5 (28.0-320 ft) Stiff, greenish gray —
- 4 24 (3G &5/12 CLAYEY S3ILT, trace to little 7
-~ g TSK Fine Sand, NR, damp, (CL=ML), <ALLUVIUM) SP el
- @ 316 ft, moderate reddish brown -
- (I0R 4/85) CLAYEY medium SAND layer (-1/2 et
— 32 inch) (445.8> 3240 .
f 4 16" (32.0~47.5 £t SHFF to very stiff, pale s
[~ 4 2l yellawish green (106G 7/2) SILTY CLAY, -
[ 5 <80 trace to tittle medium Sand, NR, damp, SP )
por 33 |1 L) @ o
z : 8 33.4-338 ft, clayey medium grained -
- S sand layer, damp, (302 —4
- k. b
- =] coni sP -
35 (U —
- -
- 36 1 LS g 360 ft, color veries from very pale g
— 3 X arange (10R B/2) to moderate yellawish -—
- 7 523 brawn {10R 5/4) tc pale green (3G 7/2), ot .
- 37 111 trace fine grovetl po—
- —
ey st ool
—38 1, |, ~
- 4 20 -
- 3 k1002 5P -
— 39 |° =
- ]
e 40 e 20 - —
— 5 EXY —]
— 20 :mu‘/.)‘ SP -
-— 41 [l C) R
42 s e —
— 19 2 —
— 50/51:507.) 5P —
:_43 8 430 ft, extremely weathered lmestone @ -
. boulder or layer encountered ~
~44 i 05 - -
36 a.n mand
E 214 oo @] =
50727 ]

LAYNE-WESTERN

DRILLING CONTR

TILTON
.. CHK’D BY

B.

L.OGGED BY

943-2840

JOB NO,

HFRST

W

BURVES

DATE

PF1038S

FILENAME:



LAIDLAW WASTE SYSTEMS IMC.

000000 SOIL BOREHOLE LOG

SITE RAME AND LOCATION CRILLING BETHOD: BORING NO.
£.25 inch [.D. Hollow Stem Auger PZ-103-55
SHEFT
SAMPLING METHOD: 4 or 4
LAIDLAW/0U2 RI-FS/MO SPLIT SPDON: 2.0 inch 0.D.7/1.5 inch [LD. (SP DRILLING
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 0.D./2 13716 inch LD, (SH) START FIMISH
OPERABLE UNIT 2 WATER LEVEL TRIE TiME
TIME 07:30 12:00
DATE DATE DATE
BATUM Sgg;mgﬁsigég?fg:ﬂ ELEVATION 477 8 CASMG DEPTH 2/21/95 | 2/23/595
DRIL RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS

BEARING

HAMWER

SAMPLE NUMBER

g g ; st s

e €
BLOW/ B M.

(32.0-47.53 Ft) Stiff to very stiff, pale

— yellowish green <10G 7/2) SILTY CLAY, sP -
[~ trace to little medium Sand, NR, damp, @ -
46 |, - <CL -
| & %]- 2 435 ft, weathered limestone boulder —
— 8 k10074 or layer encountered P -
::.._47 50/37 2 471 Ft, thin silty fine sand layer —
" k {~] inch), moist {430.3» 475 —
- y/; (47.5-480 ft.) Hard, dark yellowish -
T 48 A orange (10R &/6), weathered SILTY —
23 e " \CLAYSTONE, AR, damp, (CH) 429.8) 480/ -

- g cgfﬁv) @ 480 fi, weathered lmestone bouider )
e 28 encountered B -~
- 49 ¢4B.0-30.0 ft) Hord, moderate yellowish 63 =
- krawn (10YR 5743 SILTY CLAY, sorme s
= \ meathered limestone pieces (¢l inch), st
™ 50 k WR-SR, moigt, (CL» (427.8) 500 ]
— End of Seil Borehole Log at 300 Ft, -
- See PZ-103-88 Record of Drilhole for o
T 51 rock descriptions -
[~ 52 =
[ 53 ]
e 544 —
— 55 s
[ 56 =
[ 58 =
- 58 =

LAYNE-WESTERN

DRILLING CONTR

B TILTON

LOGGED BY

943-26848

JOB NO.

CHK’D BY _ . HERST

2/81/99

DATE

PZ 10355

FILENAME:



DRILLING CONTRACTOR: LAYNE-WESTERN

DRILLER: D. MAHURIN

CHECKED: W. HERST
DATE: 3/13/95

=% Golder Associates

RECORD OF DRILLHOLE PZ-103-53 Sheet 1 of 7
PROJECT: LAICLAW/RAKFS BORING METHOD: NX Core & water DATUM: MSL COULARELEY: 4778
PROJEGCT NO: 843-2848 DRILLING DATE:  2/21/95-2/22/95 COORDINATES N:  1087860.4 E: 5187225
LOCATION: BRIDGETON, MO DRILL AIG: CME 75 AZIMUTH: © INCUNATION: 50
ROCKTYEE J-oint PL-Flanar P-Poished Fo-Fo Oxide @ :2:
@ F-Faut C.Curved K-SHcensided CL-Clay Infik > T fa) &
ul @ | Sshear U-Uncisating SM-Smogth CH-Criorite .. | & 53 [E
g a B-Bedding ST-S1epped F-Rough H-Healed o | 2 ] S g (£
e} E = F-Foliation Lirreguiar VRV, Rough GRF-Gravel Filed Fol e g = 5 2 NOTES
ke CESCRIPTION 2 > a DISCONTINUITY DATA 5215 %] 58 & WATER LEVELS
r [ ol I P % § 5 = Loz O INSTAUMENTATION
a o Z|53| neo 5 Pt TYPE AND Fa 1 i
© DEFPT:H = U§ 25§ L2858 SURFACE 29[ Bl EaRB3R :
o - - :
‘ 3328 Javwo2| 3 3 peseRPToN 1S f2Z3VezoplEapzee

" * [o.050.00 -
See Soil Borehole Log M
PZ-103-SS ]

1 50.0-5t.5 H. .
No sampies collected 3

™~ 50 —

i
r 4
425,30 426.30 E

1 51.5-62.7 ft. 51.50 51.50

4 Moderately weathered, medium

- 52 | bedded, yetlowish gray Care Loss -
{5Y 8/1), medium crystalline,

: weak o medium strong, 4
LIMESTONE, (ST, LOUIS .
FORMATION) ] Core loss possibly from
Stylolites with iron oxide :"‘Lr §1.5-52.7 it in highty
staining - fractured rock and clay ]

] Zones on fop of bedrock
53.4-33.91. o @31R 4
Pinkish gray (5YR 8/1), - " E
siltstone layer 1] ]
= 54 - -

L

B
5471t ] ]

e Onidized pyrite nodules - j
(<3 mm.) ] :

N 1 |san g 4
] 2
—— S

- 58 ] -
56.4 1t —— ]
Vartical calciie filled vein ——

(4 in.) : ]
57.0 ft r ;
Caicite filled vein at —— 1
90 degrees (1 in. thick) —

——

"""1“: E

- 58 T -

i %R ]
L1 3]
- @l JLR.CL
[~—] 4:18.80
[T 59.00 59.0-60.0 ft
] Five breaks that had been
tﬂ spun

F —_—

- 60 =] L N

] 25

] & |JLR@ e 1
—— : 3
——

— 2 fsen ® JPLA

- 82 % ot
62.7-62.9 . i 4

t Extremely weak, greenish gray
(9GQY 6/1}, glauconite clay -
layer 414900 ¢ 4
§2.971.04 62,80 Core loss in soft 1

2N Highly weathered, medium farmation or possible
bedded, moderate yellowish open void
brown (10YA 5/4), fine
grained, weak, ARGILLACEQUS Core L

L~ g4 | SANDSTONE, (ST, LOUIS ore Loss .
FORMATION)

DEFTH SCALE: 12 LOGGED: B.TILTON




PROJECT: LAIDLAW/RI-FS
PACJECT NO: 543-2848
LOCATION: BRIDGETON, MO

RECORD OF DRILLHOLE PZ-103-SS8

BORING METHOD: NX Core & water
DFILLING DATE:  2/21/95-2/22/95
DARILL AIG: CME 75

DATUM:  MSL
CGORDINATES N:
AZIMUTH:

Sheat 2 o 7

COULARELEY: 4778
1067660.4 E: 5167225
a INCLINATION; 60

AOCK TYPE

SALE

JAJorm
F-Fault
S-Shear
B-Bedging
F-Fotiation

Pt-Planar
C-Claved
U-Undulatng
ST-Stappad

I Irregaiar

P-Potishod
K-Shkensided
SM-Smoath
R-Fvugh
VR-V. Rough

Fy-Fg Cxide
Cl-Ctay Infd
CH-Chiorita
H-Healod
GRF.Gravel Filed

(FerT)

DESCRIFTION

GRAPHIC LOG

OE.

DISCONTINUITY DATA

ELEV

DEPTH
FT) o
@

RUN NO
CORE
RECOVERY
o
o
=]
FRACTURES
PER FOOT

2
4
6
8
10

TYPE AND
& SUPFACE
DESCRIPTICHN

SRAPHIC
[Ealc]

NOTES
WATER LEVELS
INSTRUMENTATION

WEATHERING
INDEX
STRENGTH
INDEX
POINT LOAD
INDEX {psi}
TEST OAIENTATION

As B&

[ B teog71oft

Highly weathered, medium
bedded, moderate yellowish
brown {10YR 5/4), fine

rained, weak, ARGILLACEQUS
gANDSTONE. {(ST. LOUIS
FORMATION)

B

ESRN:]
66.0-66.5 ft. 66.00
Highly weathered, dark 411.30
yeﬁowish orange (10YR 6/6), ..«
extremely weak, SILTSTONE™
layer

69.5 ft

Very soft, dark yellowish
orange {10YR 6/6), clay layar
{2 in. thick}

v\v“"v ¥

aosagl "’

T1.0-11.7 ft 71.00
Slightly weathered, medium

bedded, dark greenish gray , . .

(5GY 4/1), very fine 71708
crystalline, medium streng, "
DOLOMITIC LIMESTONE,
moderata porosity, (ST. LOUIS
FCRMATION)

71.7-78.7 it.

Highly weathered, thinty
bedded, medium dark gray (M4)
to grayish black (N2}, very
weak, CLAYEY SILTSTONE,

(ST. LOUIS FORMATION)

Some disseminated pyrite, some
I~ 74 Lthin layers of claystone

F (<3in}

402.20
75.6-76.3 It 75,80
Brownish gray (5YR 4/1),
argiflacecus [IMESTONE

401.50
layer

78.30

e 78

78.7-87.5 11, 396.1G

405 80

Fresh, thickly bedded, light 78.70 -
olive gray {5Y 6/1), micro-

[—1 398.60

72.00

R R O O G GGG ORI, MO e

A | crystalline, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)

Stylolitic 297.80

80.00

79.20

Core Loss

Core Loss

# | J,PLSM
® | J,ST,5M

J,PLSM

28R
®1B,.A

J LR
J.PLSM,GL
J,PLSM

JPLSM
J,PL,SM-intact

@ LR &)
€B.R

®8,R

Core loss in soft
formation ot possible
open void

Run 3 stopped short, bit
plugged off in claystones

2/21/95 @ 16:00
Stopped drilling in
Run 3

2/22/95 @ 7:30
Began Run 4

DEFTH SCALE. 1.2
DRILLUNG CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED. B8.TILTON
CHECKED: W.HERST
DATE: 3/13/95

Golder Associates




RECORD OF DRILLHOLE PZ-103-58

Sheet 3 ot 7

DFILUNG CONTRACTDA: LAYNE-WESTERN

DAILLER: D. MAHURIN

CHECKED: W.HERST
CATE: 3/13/95

Goider Associates

PROJECT: LAIDLAW/RELFS BORING METHOD: NX Cere & water DATUM: MSL COUARELEV: 4778
PROJEGCT NO: g43-2848 CRILLING DATE:  2/21/95-2/22/95 CCORDINATES N: - 1067660.4 E: 5187235 R
LOCATION: BRIDGETON, MO DAILL RiG: CME 75 AZIMUTH: O INCLINATION:  -80 *
ROCKTVIE JJort PL-Planar P-Poished Fo-Fo Ondde o) . =
F-Faut C-Curved K-SEonsided CL-Clay Infd = b a] 5] \
pa} 8-Shear U-Undhaing SM-Bmacth CH-Chiorits S & 3 &
g 2| eBoedang $T.Stepped FA-Rough H-Hegled ug | 2z & 3 8 =
e o | Frotanon Mrtegular VAV.Rough  GRF-Gravel Filed 2lEzl 2 6 WAT:gTEI EVES LS
= a5 3 o |§
j:“‘ DESCRIFTION 5 v | o w% % = DUSCONTINUITY DATA ~ = 7] E 215 INSTRUMENTATION
& s Z |53} mao g— g . TYPE AND Ia o |@
G foerri | 5 [5G 2% 33938 SURFACE 29I i 98882 ¢
D i weoe2l 58 BESCRIPTION o 1232 ERREE 8
o 39780 l _
80,0-B1.2ft 80.00
Thinly laminated, olivsgray
(5Y 4/1), CLAYEY SILTSTONE
layer
396.60 . |
7878751, 81.20 J
! Fresh, thickly bedded, light
olive gray {5¥ &/1), micro-
. crystalline, medium strong, —— ]
82 | LIMESTONE, (ST. LOUIS — ]
FORMATION) -l ]
Stylolitic 1] ]
= 0 '
5 | e 1
: # J,PLSM,CL ()
84 : -
1.80
L 8s 2915 9:45 -
Stopped Run 5 short, bit
plugged off {
X ]
%B,PL,SM
8738751
Soft, greenish gray
(SGY 6/1), glauconite Clay %J)A,CL 1
- % | B 008 ]
Fresh, thinly bedded, light 2J,LR(2) 3
olive green {5Y §/1) to olive ]
gray (5Y 4/1}, very fine ¢ | LPLSM ]
grained, medium strong, ]
ARENACEQUS DOLOMITE,
(ST. LOUIS FORMATION}
Trace disseminated pyrite 1
89,0-91.511, 4
. oo Moderate porosity, open vugs .
(<3 mm.}, glauconite in some E: ]
vugs {<1%) 8§ foen g J
S50.4 fit ? ]
Thin silicified Zone
{(~-1/2in) 3
gz 4
s ®|J,PLSM }
92 §: ]
4
®|1,PLSM,.CL
- G4 : ]
1 283,30 =5 ]
3 84.50
1 2% 1
€5,.5M (2) o § 1
o 7] 7 oaw e }
%‘}
% -
b~ 06
DEFTH SCALE: 1.2 LOGGED. 8. TILTON




FROJECT: LAIDLAW/MRILFS
PROJECT NO:  943-2848
LOCATION: BRIDGETOM, MO

RECORD OF DRILLHOLE PZ-103-SS

BORING METHOD: NX Core & water
DRILLING DATE: 2/21/95-2122/95
OAILL RIG: CME 75

DATUM: MSL
COORDINATES N:  1087860.4
AZIMUTH:

Sheet 4 of 7

COLLARELEV: 477.8

E: 5167235

INCLINATION: .90

JOALE

{FEET}

Db

ROCK 1YPE

DESCRIPTION

J-oit FLPanay
F-Faut C-Curved
5-Sheat

P-Polshed
K-Sicensided
Ski-Smoath
RB-Aough H-Hoated

¥R-V. Rough GRE-Gravel Flled

Fe-Fa Cxida
CL-Clay Infd
CH-Chorite

GRAPHIC LOG

AUN NO
CORE

RECOVERY

3 T

B s

(=]
FRACTURES)

a PER FOOT

RISCONTINUITY DATA

WEATHERING

TYPE AND
SURFACE
DESCRIPTION

GRAPHIC
LOG

2
5
8
10

sw FR
MW

INDEX
STRENGTH
INDEX
POINT LOAD
INDEX {psi)
TEST ORIENTATION

HwW oW

By R&

R4

Al

Rz R1

Al

HZSG

Raasa

H4SOD
600

A%

Ré

NCTES
WATER LEVELS
INSTRUMENTATION

100

(~ 102

™~ 104

- 108

™ 110

- 112

B7.5-103.8 ft

Fresh, thinly bedded, light
alive green {5Y 6/1) to oiive
gray (5Y 4/1), very fine
grained, medium strong,
ARENACEQUS DOLOMITE,
{ST. LOUIS FORMATION)
Trace disseminated pyrite

101.3-103.6 ft.
Moderate porosity, cpen vugs
{<2mm.)

a74.00

I

103.8-105.6 1t 103.80

Freshly medium bedded, pale
yellowish brown {10YR B/2) to
{ight brownish gray (SYR.6/1),
medium crystailine, medium

strong, DOLOMITIC LIMESTONE, |-

(ST. LOUIS FORMATION)

372.10
105.6 1t. 105,70

Brownish gray (5YR 4/1},
Claystone layer, {~1in,
thick}

105.7-107.2 f.

Fresh, thickly bedded, olive
gray (5 4/1)}, finety grained,

strong, ABENACEOUS 370.60
DOLOMITE, {ST. LOUIS 107.20

FORMATIGN)

107.2-109.6 ft

Frash, medium bedded, pale
yellowish brown (10YR 6/2),
finely crstailine, medium

strong, DOLOMITIC LIMESTONE,

{ST. LOUIS FORMATION)
Trace disseminated pyrite

109,6-128.4 ft

Fresh, madium bedded, olive
gray {5Y 4/1), micro-
crystalline, medium strong to
strong, LIMESTONE,

(ST. LOUIS FORMATION)
Stytclites common, some
glaucenite stringers

® | JLR

LSM
LR
AR
@] J,PSM
J,P.5M

&

® [.JP5SM

2

B,,SM,CL

7 {ae%

® [JU5M

€J.PLR

it J.PLSM-healed
with calcite

@1 J,U.SM
100
%

JLSM,CL

DEPTH SCALE: 1:2
DRILLING CONTRACTOR;
DRILLER: D. MAHUARIN

LAYNE-WESTERN

LOGGED: B.TILTON
CHECKED: W. HERST
DATE: 3/13/95

Golder Associates




RECORD OF DRILLHOLE PZ-103-55

Sheet 5 of 7

PROJECT: LAIDLAW/RI-FS BORING METHOD: NX Core & water DATUM:  MSL COLLAR ELEV; 4778
PROJECT NO: 943-2848 DRILLNG DATE:  2/21/85-2/22/95 COORDINATES N:  1067880.4 E: 5167235
LOCATION: BRIDGETON, MO CRILL RIG: CME 75 AZIMUTH: O INCUNATION: .20
QEXIYTE J-oin PL-Plarar P.Potshed Fo-Fa Oxdde @ -
w F-Fauit C-Curved K-Sikensided CL-Clary I > P a 5
] - 5 Shear U-Unduiating 5M-Srmooth CH-Chiorts N g = =
5 S| BBedding ST-s1epped A-Rough H-Hoalo wErz dp 3 B N
B (—)‘ F-Foliation lIreguar VR-Y. Rough GRAF-Cravel Fifed ;g # g & x iZ w TESTES
o = - Q- = = 3 0 [F A LEVELS
. & DESCAIFTION E ey S m% b 5 DISCONTINUITY DATA = = w & z |0 INSTRUMENTATION
a & 2 |&8| mao 52 §u, TYPE AND g 2 o |
@ [DEPTH | 5 1O %5 EHER SURFACE =9E & £|l=588% |F
D Cloocol **of o o DESCRIPTION H fzE2zWoeonll e ea e
DHFN |t 0w & DEINCorcfron oo
C U2 412011351
Becomes argillaceous
109.6-128.4 ft ‘
Fresh, medium bedded, olive
gray (SY 4/1), micro-
crystalline, mediurn strong to
strong, LIMESTONE, 8
1 {8T. LOUIS FORMATION)
Stylolites common, some
1 it ingers
14 glauconite string %8 CL
| 360,30
{114.50
®J115M
e 118
®J,PLSM
1 ®] J,I,vR
® J,PLSM,CL
118 ®}JPLVR
119.2-124.0 ft.
Thin chert zone generally loss g
1 than 2 in. thick
~ 120 {120.0-120.5 1t #]J1ACL Eot
1 Moderate siliceous &
: EX
2
e 12 % JuLRCL
& J15M,CL
X m
r~ 124 —
r F~—f 353.30
——f 124.50
=
i
-
—
: T
Two stylolites —
]
s 424 —— Er
L 100 E
é 10 )% o
_AI_: % JPLSM (2 b
"‘TL‘ e
) — e lupsuM b
K b
e 120 ;

DEPTH SCALE: 12
DAILLUNG CONTRACTOR: LAYNE-WESTERN
DAILLEA: D, MAHURIN

LOGGED. B.TLTON
CHECKED: W. HERST
DATE. 3/13/95

Golder Associates




RECORD OF DRILLHOLE PZ-103-8S Sheet 8 of 7

PROJECT: LAIDLAW/MRI-FS BCRING METHOD: NX Core 8 water DATUM: MSL COLLARELEY: 477.8
PROJECT NO: B43-2848 DRILLING DATE: 2/21/98-2/22/95 COORDINATES N:  1067680.4 E: 5187235
LOCATION: HRIDGETCN, MO DRILL RIG: CME75 AZMUTH: 0 INCLINATICN:  -80

ACCK TYPE

J-Joit PL-Planar PPodshrad Fe-Fa Onicia
F-Falit C-Curved K-Skansided CL-Clay Infa
5-Sheat U-Undulating SM-Smooth CH-Chionits
B-Badding ST-Swepped R-Bough H-Healed
F-Follation I-Imegular VR-V, Rough QRF-Gravel Filed

DISCONTINUITY DATA

IME

{Fee )

NOTES
YATER LEVELS
INSTRUMENTATION

STRENGTH
tNDEX

WEATHERING
INDEX
POINT LOAD

INDEX {psi)

DESCRIFTION

GRAPHIC LCG

DE.

©

:%g o TYPE AND ig
o £0% 8 SURFACE 9

a o a

TR

TEST ORIENTATION

CORE
RECOVERY
]

D
a
FRACTURES;
PER FOOT

CESCRAIPTION

2
4
8
8
19
Tow FR
M
HY oy

= 128
349.40
128.4-133.9 1L 128,40
Slightly weathered, thickly
bedded, light olive gray
(5Y 6/1), fine grained, medium
strong, ARENACEQUS
DOLAMITE, (ST. LOUIS
FOAMATION)

E
z

- 130

f~ 132

2/22/95 16:45

Stopped drilling on

Run 10

2/23/95 740

Resumed drilling
Measured watef level at
52,15 ft. below ground
surface

343.90
e 134 1 13391365 1t 133.90
Fresh, medium bedded, light
olive gray (5Y 5/2}, micro-

1 crystaliing to fine

e crystalline, medium strong,
LIMESTONE, (8T. LOUIS
FORMATION)

Trace disseminated pyrite,

some thin veins of calcite

(<1/4 in.)

k-]

4.PLEM,CL

343,50
134.20

& | J,U,SM
136
341.30 ®B,PLSM
136.5-139.7 /. 136.50
Slightly weathered, thickly
bedded, light olive gray (5Y 6/1),
very fine grained,

medium strong, ARENACEOUS
DOLOMITE, (<1in.),

(ST. LOUIS FORMATION)

3@ | Thin Limestone layers

338.10
139.7-142.3 1, 136.70
- 140 | Slighily weathered, medium
bedded, light clive gray (3Y 5/2),
fine crystalline, medium -
strong, DOLOMITIC LIMESTONE,
(ST. LOUIS FORMATICN)

®J,C.SM
£JPLSM

@ RR:]

2J1.R,CL
3550

142.3-144.3 it 142.30

Fresh, thickly bedded, light

clive gray (5Y /1), micro-

crystalline, strong,

LIMESTONE, {ST. LOUIS

FOAMATION)

144.0-144.2 11 -

. Soft, grayish green (5G 5/2),

- 144 | gtauconitic clay fayer

Highty broken rock.

i

1

DEPTH SCALE. 1:2 LOGGED. B, TILTON
DRILLING CONTRAGTOR: LAYNE-WESTERN CHECKED: W. HERST Golder Associates
DRILLER: D. MAHURIN DATE. 3/13/55




RECORD OF DRILLHOLE PZ-103-55

Shest 7 of 7

DRILLER: D. MAHURIN

DATE: 3/13/95

PROJECT: LAIDLAW/RI-FS BORING METHOD:  NX Cors 8, water DATUM: MSL, COLLARELEV: 477.8
PROJECT NO; 843-2848 OAILLING CATE:  %/21/85-2/22/45 COORDINATES N 1067660.4 E 5187235
LOCATION: BRIDGETON, MO DAILL AIG: CME 75 AZMUTH: @ INCLINATION;  -B0
ek IVPE ot PL-Planar P.Polshed Fe-Fe Crics o -
u F-Fauft G-Curved K-Stsrzded CL-Clay Inf z T 2 o
iy S-Shear U-Unhsating SM-Smogth CH-Chiorite T o] 5= [k
= 21 b8edang ST-Stepped R-Rough H-Hazlod ot 2 5] 3 8B 2
g o |__Froiaton i lreguiar VR-Y. Fough GRE-Gravel Filec Eg F2l Ex 8 wa T’;?EE .
o Q - e AT ] S| = = 58 [ L
SE DESCRIFTION I o | s uﬁ 8 BISCONTINUITY DATA — = @ - INSTRUMENTATION
= * 123 rao | B2 2, TYPEAND ] g |m
G oS 1o IE baHz 8 SURFACE ol Ee & af288 ¥
i -
0 2292 o2 | 8 8 R i £ 51 PEEEY LEECY
433,50 asgse | 11 |'® 9J.1L5M (2) @
1 £nd of Record of Drillhole  144.30 144.3C 2/23/85 @ 9:00
at 14431t Finish drifling corehole.
L
e 145
- 148
- 150
- 152
- 154
- 158
- 158
- 160
DEPTH SCALE: 1:2 LOGGED: B, TILTON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: W. HERST Golder Associates




000000

LAIDLAW WABTE SYSTEME INC.

SOIL BOREHOLE LOG

o

~
—
~NOEw
]
0
B

—
S

2.0
S5

—
L]
~ O B b

§]HHi!ﬂ!]IHT]H?llllii]l!ii'il’illHH}HHrﬂhiiﬂilHH]HH
f o
R

!

SH
(7.0-15.4 ft.> Stiff, tight olive gray @
(5Y 6713 to light brown (SYR 5/6),
homogencus, mottled CLAYEY SILT, MR,
a8 damp, SML-CL), (LOESS)
3 jay
4 20
5 45743 SP
9 2}

=l -
- g et

sP

SP

ctpn oo e eeod e ] o oo oo d o g b

SITE NAME AND LOCATION DRILLING METHOD: BORING MO,
425 inch LD Hollow Stem Auger PZ-104-~-KS
SHEET
SAMPUNG METHOD: 1 or 3
SPLIT SPOON: 2.0 inch 0.D./15 inch LD. (SP)
LAIDLAW/0U2 RI-FS/MO ne oe DRILLING
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch LD (SH» | syamT FINISH
TRiE 15:40 17:58
DATE DATE, DATE
NORTHING: 106699215
DATUM EASTING: 516820.50 ELEVATION 482.3 CASING DEPTH 2/12/95 | 2/12/95
DRAL RIG CME 75 ~ TRUCK MOUNT SURFACE CONDITIONS
ANGLE BEARING
SAMPLE HAMMER
s |2 § g
g |o SAMPLE_ NUMBER
B 2D REMARKS
5 g DESCRIPTION OF MATERIAL
be | 45
4 e (00-2.4 Ft> StFF, dark yetlowsh brown 2712795 - 1540
3 2.0 (i0YR 4/2), homogenous, CLAYEY SILT, Began drilting
4 a0 rootlets, NR, moist, (ML-CL, (LOESS) sp
LN ®
2 [, |e
g (‘z';;') (2.4-7.0 ft) Soft to firm, dusky yellowish N
5 brown (10YR 2/2) homogenous, CLAYEY SILT,
3 NR, maist, (ML-CL), <LOESS) @
4 | LS
a T
3 7543 <p
5 i3

LAYNE-WESTERN

DRILLING CONTR

J. MILLER

LOGGED BY

943-2848

.

JOB NO.

CHK'D BY . HERST

2412795

DATE

PZ104KS

-

FILENAME.



000000

LAIDLAW WASTE SYSTEailNG.

S0IL BOREHOLE LOG

SITE NAME AND LOCATION DRALING METHOD: BORING NO.
4.25 inch 1D, Hollaw Stem Auger PZ—-104-KS
SHEET
SAMPLING WETHOD: a o 3
SPLIT SPOON: 20 inckh (0.D./15 inch 1.0. (SP) DFALLRNG
LAIDLAW /002 RI-FS/MO
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch Q.D./2 13716 inch LD. {(SH) START FINISH
OPERABLE UNIT 2 WATER LEVEL TIE TIME
15:40 17:54
DATE DATE DATE
NORTHING: 1066993.15
DATUM EASTING: S16820.50 ELEVATION 482.3 CASING DEPTH 2718795 § 2712/95
ORI RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS
ANGLE BEARRG
SAPLE HAMMER
2 g g
§ had SAMPLE NUMBER
2% |~ AND REMARKS
g E DESCRIPTION OF MATERIAL
he | 43
N =] (70-15.4 FtJ SUFF, Gght ouve gray
- ) ) . iFF, G ; oy - -
- NN\ (57 671> to lignt brown (SYR 57/6), 4663 15.4] sH 3
- hamogenous, mottled CLAYEY SILT, NR, -
18 L. ldamp, (ML-CL), <LOESS) s
- le% § (15.4~-20.8 ft.)> Compact, light gray (N7), —
- 8'5.“ homagenous, SILT, NR, dry, (ML), (LOESS) SH =
- e =
.’—- el
L0 P -
- 9 EXg end
- 6 551 Sp -
e 19 |8 —_
=20 0 | —
- 4 240 -
- & <607 (461.32 2081 gp =
— 21 |8 (20.8-22.4 1. Stiff, light olive gray .
— ¢5Y &/1), homogenous, CLAYEY SILT, SR, (n -]
- dry, (CL-ML), (LOESS) -
e 22 -
— s €459.9) 224 =
- ERE SR B (23.4-22.3! FtJ Compact, pale yellowish - -
il 23 |3 A brown <10YR &6/2), homogenous, SILTY .
o A coarse SAND, NR, dry, (SM), (ALLUVIUM ¢€459.00 233 @ -
-l (23.31-248 ft) Compoct, light olive .
- gray (37 6/1), homogenous, SILT, NR, dry, —
— 24 |, w (ML), CALLUVIUM) —
— 5 |5% -
" 7 S5 (45752 2481 oo =
e 28 |5 {24.8-310 £t Compoct to stiff, medium o
= 3 g groy (N9), stratified very fine SAND and @ —
- \ CLAYEY SILT, NR, dry, (SC), (ALLUVIUM> -
SR R I -
— 5 XY -]
. 3 65) sP -
e BT 16 ) _—
28 R ‘ ) by
- 4 16 [N 2 280 ft, 5-6 inch clayey silt layers, et
4 4 20 : €0.5-2.0 inch fine SAND layers ™
5 [E1: 5] e i N 3
— 29 |4 N @ —
= A =

LAYNE-WESTERN

DRILLING CONTR

J. MILLER

LOGGED BY

943-2848

*
.

JOB NO.

HERST

W,

CHK'D BY

212795

DATE

PZ104KS

FILENAME:



000000

LAIDLAYW WASTE SYSTEMS INC,

SOIL BOREHOLE LOG

SITE MAME AND LOCATION DRILLING WETHOD: BORNG MO,
4,25 inch 1D Hollow Stem Auger PZ~104—~KS
SHEET
SAMPLING METHOD: 3 of 3
SPLIT SPOON: 2.0 inch 0.D./1.5 inch {.D. (SP ORILBIG
LAIDLAW/0U2 Ri=FS/MO - i
WEST LAKE LANDFILL SHELBY TUBE: 3.8 inch 0.D./2 13/16 inch 1D, (SH> START FROSH
OPERABLE UNIT 2 WATER LEVEL THIE TIRE
TidE 15:40 17:58
DATE DATE DATE,
NORTHING: 1066993.15
DATUM EASTING: 516820.50 ELEVATION 482.3 CASING DEFTH 2/12/%s | 2712795
Ol RIG CME 75 ~ TRUCK MOUNT SURFACE COMDITIONS
ANGLE BEARING
SAMPLE HAMMER
be | 2 § :
§ |e SAMPLE NUMBER
BZ |~ : AXD REMARKS
5 5 DESCREPTION OF MATERUAL
e |43
" 4 16 (24.8-3L0 £t Compact to stiff, medium —
- 7 ZO R gray <N3), stratified very fine SAND and -
- 3 ;‘U <BOL> CLAYEY SILT, NR, dry, (S0, <ALLUVIUM) €451.3) 310 [N=3 =
- 1 e (31.0-331 Ft.) Compact, medium dark gray -
frer el (N4), homogenous, f-m SAND, trace —
— v Silt and Clay, NR, moist, (5P, (ALLUVIUMI =
:_32 10 . B 28.0 ft, 6 inch clayey silt layer, =
; 2 3 €0.5-2.0 inch FfFine SAND layers -
N : sP -
-~ 33 |12 v (449.2) 331 —
- (331-360 Ft) Very stiff, light gray {17 .
oen (N?7), homogenaus, SILTY CLAY, NR, dry, -
- (CLy (WEATHERED BEDROCK: une]
34 . —
— 1.6° o
- 17 X —
" 28 a0 SP -~
[ 35 |52 \ ]
35 \\\ (446.3) 360 ™
b tnd of 5oil Borehole Log ot 360 fFt. -
™ See PZ-104-KS Record of Drilhote for .
frme 37 rock descriptions p——
[ 38 ]
-39 ]
40 =
= 41 g
- 42 g
43 -]
- 44 ]

LAYNE-WESTERN

DRILLING CONTR

J. MILLER

LOGGED BY

943-28489

JOB NO.

W, HERST

CHK'D BY

2/12/95

DATE

PZ104KS

FILENAME



RECORD OF DRILLHOLE PZ-104-KS

Sheet 1 of 24

PROJECT: LAIDLAW/RLFS BORING METHOD: NX Core & waler DATUM: MSL COLLARELEV: 4823
PROJECT NO:  843-2848 CRILUNG DATE:  5/22/85 - 6/4/95 COORDINATES N: 108695215 E: 51682050
LOCATION: BRIDGETON, MO DRILLAIG: CME 75 AZIMUTH: 0 INCLINATION:  -60
BOCK TYPE J-Joien PL-Planar P-Possred Fa-Fatnica . -
F-Fant C-Curved K-Stkansicded CL-Clay Inf Z iz o 5
4 o | Sepex U-Undulating SM-Smooth CH-Chioere .l B 3 T
& 81 BBadang ST-Stepped A-Aough H-Healad jriin} z r)uaj - & = NOTES
-3 E 6' F-Folation l-iraguiar VRV, Raligh GAF-Cuavel Fliod gl E S = & wi s
i DESCRIFTION T 1: ‘:”:’_é DECONTIUTY AT~ =ls "1 58 2 L el
L) L L =
g gl E P2 )8R peo | EE o TYPE AND To o
© JoEPTH | 5 O % lox3% 3 SURFACE fas] iid B2 F[gR238
F =4 o - @0 v
7 3298 |areaf | 8 8 OESCRFTION 16 13 Ex\pzoplagzne
" *looseat "
Sae Soil Borehcle Log .
PZ-104-KS i
36.0-38.0 ft :
Mo samples collected i
I _c'
;
i
e M ey
f 444.30 444,30 i
M I38084TH 3a.00 ] "38.50 5722195 @ 14:00
Frash, medium bedded, pale g & 1 PLSM Began drilling
yellowish brown (10YR 6/2), . J’PL:FI
[ -m grained, medium strong, 3 [ @
RS LIMESTONME, (ST. LOUIS
FORAMATION)
] H ®|JPLR
i ":TE ®|.PLACL
b 40 % E -
[~ 100 i # |JPLRFe
M 1% §
ftr] 2 )
|
g % J,PLSM,CL
b 42 :5 -:
E JJ.PLSM,CL
= 430,30 i $ |JPRCL 5/22/95 @ 14:40
g 2300 H End of Run 1
g i
Hi |  JLR Fe
M 3 lé E
. = Im ]
o M : B
- o 5 ® |J1RFe
5] 4 i 4J.PLA.Fe
- i ¢ |JPLRACL
4494501 - 3
Clay layer £37.00 -] ¥
453466 ft P o
Clay layer % 2 'y
. |
435.70 £l
50 [ :
- = i € .J.PL,SM,CL ]
- 5 @] J,RCL
: b 4,CRFe
e 45 — = -

DEPTH SCALE: 1:2

DRILLING CONTRACTOR: LAYNE-WESTERN

DRILLER: D. MAHURIN

LOGGED:. D. ALLOWAY

CHECKED: B. TILTON
DATE: 7/33/95

5= Golder Associates




RECORD OF DRILLHOLE PZ-104-KS Shest 2 of 24

PAOJECT: LAIDLAW/RLFS BOFING METHOD: NX Core & water DATUM: MSL COLLARELEV: a823
PROJECT NO; p43-2848 DRILLING DATE:  5/22/95 - 8/4/35 COORDINATES N 1066883.15 € 51882050
LOCATION: BRIDGETON, MO DAILL RIG: CME 75 AZIMUTH: 0 INCLNATION:  -80
BOCK TYPE o PL-Pranar P-Polshed Feo-FeCrxide o -
w F.Fautt C.Claved K-SiEenskted CL-Clay inf2 = T o o]
4 o | SShear U-Unduiating SM-Smooth CH-Chiorite T 5 2 = E
X & eBeddng ST-Stepped R-Rotgh H-Hashd ggrz B 2 B 8
E = F-Fokation hireguse VRV, Rough GRF-Gravel Fited = = 5 o= & NOTES
g DESCRIFTION g p 7 ORCERTRUITY DATA |51 68 WATER LEVELS
L T oo | o |ud % 5 T 1 * Tz |0 INSTRUMENTATION
o [ = 14531 Rao P2 Fu, TYPE AND Iy o in
9 §oeEPTH | 5158 2 LRl SURFACE clE  Elg leR283 i
Fm = E ga ° 563 DESCRIFTION g L;agom sresc
533% fnrwnz! 33 Gifggeeerazey
N
Fresh, medium bedded, pale p
yellowish brawn (10YR &/2) ; JPLSM.CL
Mit] grajned. medium strong,
LIMESTONE, (ST. LOUIS 3
FORMATION) :
480-545ft s 4
Stylolites commeon, very thinly JPLSM,CL (3)
bedded clay layers common : ]
50 —— 2 -
3 ®F ) PLSM,CL 1
% 1FE oI ]
52 -
§J.PLSM,CL ]
y BIPLSM,CL 5/22/95 (& 16:00
30 ,PL,SM,
2 End of Run 2
53.563.0t e % B,PLSM (3)
Joints have approximately Ha
1/2 in. of clay 3
54 %
S LR
$.LPLEMCL (1)
56
% J,PLSM,CL (2)
S @ | LPLSM,CL (4
s
9..PLSMCL (2)
58 3 | E %
o 8.1.PLSM.CL (4)
8 J,PLSM.CL (&
]
B0 5
3 ®|iRCL
©1.2LR
S.LPLSM CL
o |61.96261 _
Abundant argillaceous partings )
: ‘
62.6-62.7 ft : JPLSM,CL (2)
Clay layer a.30 5/22/95 @ 17:00
4;3"00 ¥ End of Run 3
o |10
64
DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY
DRILLING GONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON Golder Associates

DARILLER: 0. MAHURIN DATE: 7/13/95




RECORD OF DRILLHOLE PZ-104-KS - Shest 3 of 24
PROJECT: LAIDLAW/FILFS BOAING METHOD:  NX Core & water DATUM:  MsL COUARELEV: 4822
PROJECT NO:  543-2848 DRILLING DATE:  5/22/95 - 6/4/05 COCROINATES N:  1066993.15 E: 516820.50
LCCATION: BRIDGETON, MO DRILL AIG: CME 75 AZIMUTH: 0 INCUNATION:  -60
BOCK TYEE et P Flartar P-Pokshed FeFeCrido o -
F-Fat C-Curved K-Sikanided CL-Clay rl z T o &
Ja o | S U-Unduiating SM-Smocth CH-Griorte R 5 % &
- 2| BBecdng 5T-Stepped F-Rough H-Haadled wErt > gl 2 & |8 NOTES
E S F-Fokation Frregula VIRV, Rough GAF-Oravel Filed 2% g 2 = &% & WATER s
B 2 7 Fla®| 58 k& LEvE
5 & DESCRIFTIGN :ﬂ; o | w?ﬁ- § § - DISCONTINUITY DATA 1 £ @ Tz [0 INSTRUMENTATION
o T 21%8] pao | EE S a TYPE AND Lg o b
@ oerm | 5 of 25 b%9%8 SURFACE 1ed Ele zlo.g528 W
N Tonaa| 2,0 54 DESCRIPTION 5 f2Ex\fesoallonsn e
DOHAN | T oo e M o HETYC@Coe Pra s Co I
" 84 |agoss7R ! N
A Fresh, madium bedded, pale
elfowish brown (10YR 672}, ® J.PLSM
I Erajned, madium strong,
LIMESTOMNE, {ST. LOUIS /
f FORMATION) i
@ 65.6ft é
Chert layer 1
- G5 . .
]
[T
:
i 67,3730 R
Stylolites common &, PLSM,CL
L. an .
s |10 94.PLSM ]
§.J,PLSM,CL (2)
- ...
®J,PL.SM,CL
I "
r 5/22/95 @ 17:45
End of Run 4
73.4-83.3 L
Abundant argillaceous partings
L4 JIR
®:B,1,5M
3 ; B JPLSM,CL
1 : :
. 5 i .
L ——
L 0 ®
o= s | JPLSM.CL
==
f & ..PLSM,CL ]
' ® J.PLSM,CL ]
Wk
-
— ; $..PLSM.CL
—-— H B
- 3 E
Lo 7917920 o) ﬂ j :
Clay layer mas I %), PLSM.CL (2) §§
. & HEs .
DEPTH SCALE: 12 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHEGKED: -B. TILTON Golder Assoclates
DRILLER: D. MAHURIN DATE: 7/13/95




RECORD OF DRILLHOLE PZ-104-KS Shest 4 o 24

PROJECT: LAIDLAW/RI-FS BORING METHOD: NX Care & water DATUM: MSL COLLARELEY: 4823
PROJECT NO:  943-2848 DRILLING DATE:  5/22/B5 - 6/4/85 COORDINATES N:  1068993.15 E: 518820.50
LOGATICN: BRIDGETON, MC DRILL RIG: GME 75 AZIMUTH: o INCUNATION: 0o
FRCK IV Jneirn PL-Planar P-Potaned Fa-FeOnide @ -
w F-Fat G-Curved K-SExermded CL-Clay Infl = T o] o}
4 o] Sshear U-Undulating SM-Smeoth CH-CHiorite ol 8 S = [E
= 81 Basding ST-Steppsd A-Aough H-Hoalod uglz 5] 3 & |2
nE a* F-Foliation Lregtar VRV, Rough GRF-Cravel Fiisd ;% g g = B o= wa NOTES
T Q e 2| & = 54 K TEA LEVELS
s GESCRPTION T 1 = 8 QISCONTINGITY DATA x | @ £z 8 INSTRUMENTATION
o < | BV |2y =g Zu g .
o T | | 2 [EHT AQD 5 Frm TYPE AND Ta o B
oot S [o8 5 2538  sumace 00 Bg  E|g838% [
=4 o *» -
0 5298 |ntouz] 8 2 pescrpmioN |0 fx2Z\ezeslEapzy e
~ 50 138.084.70
Fresh, medium bedded, pale
ellowish térown {10YR 6/2),
-m grainad, medium strong,
LIMESTONE, (T, LOUIS @ JPLSM.CL
FORMATION)
5 |'%
= 82
5/22/95 @ 18:30
™1 End of Run 5
Ended drilling for the
day
5/23/85 @ 7:25
Began driliing -
® | JLRCL 7
847849 ft
Medium tight gray (N6). :
fine grained, SANDSTONE
layer, (ST. LOUIS : ®{ JiRCL
FORMATION) %
" % {84.991410 -] 6 lasm
Slightly weathered, medium ® | U1, SM-intact
bedded, pale yellowish brown
(10YR 6/2), f-m crystaline, : © JJlvR
medium strong, LIMESTONE
{ST. LOUIS FORMATICN) . @
Calcite filled Iractures, o J4R,CL
clay fifled fractures 5% p 44R
B86.3-86.5 It == 4 JLR
Clay layer 3 S5
| g | 1Y R —— 3
o
= & |uiRoL
T{L"-
" ag2.90
89.40
- 90 Care Loss, possible soft
Cora Loss rock
5/23/95 @ 8:20
1.80
% 3990.70 End of Run &
) 390.90
91.4-91.9F, 9140 1 v @ | B,PLSM (2)
Slightly weathered, thinly 55 401" *7
I, bedded, medium gray (N5}, "5y 5=
fine grained, medium i
strong, SANDSTONE,
{5T. LOUIS FORMATION)
Thickly laminated clay layers
91.8-103.0 1t ®lJLR.CL
Slightty weathered, medium
bedded, pale yellowish brown 7 }100
(30YR 6/2), microcrystalline *
A to fine grained, medium
B strong, LIMESTONE, {($7. LOWIS
84 | FORMATION)
Abundant argillaceous layers
L NER-!
. 96
DEPTH SCALE: 1:2 LOGGED: 0. ALLOWAY .
DRILLING CONTRACTOR; LAYNE-WESTERN CHECKED: 8, TILTON Golder Associales

DAILLER: D. MAHURIN DATE: 7/13/95




PAOJECT: LAIDLAW/MRI-F3
PROJECT NO:  843-2849

RECORD OF DRILLHOLE PZ-104-KS

BORING METHOD: NX Core & water
CRILLING DATE: 5/22/85 - 8/4/85

DATUM: MSL

COORDINATES N:

Sheet B ul‘ 24

COLLAR ELEV: “482.3
E: 51882050

LOCATION: BRIDGETCN, MC DRKL RIG: CME 75 AZIMUTH: © INGUNATION:  -80
SIVEE JJort Pl.,-Flanar P-Polshegd Fe-FeOxido @ =
@ F-Faut C-Curved K-Sikensided GL-Clay irfd z b a ]
w | Fohex U-Undulating SM-Smooth CH-Chiorte .15 5% k&
8 8 8-Baing ST-Stapped R-Rough H-Haaled g | = d| 2 B
SE S F-Foliaon Ireguiar VA-V. Rough GRF-Gravel Filed 'E% o g £ 5 NOTES
Zu OESCRPTION £ - T DIECONTINUITY OATA g5 T 8 a g WATER LEVELS
ol L ooy { g [ub €3 =¥ ot = e z [0 INSTRUMENTATION
a b Z |53 Ao | ER TYPE AND ol o ta
O uEFTH | 5 |08 5 b 8 SURFACE aSlE o =
D ogoa [ B g DESCRIPTION 5 {zzz\fa
@i P NT Yo wETET
" %8 151910301
] Slightly weathered, medium
1 bedded, pale yeiiow;sh brown i
(10YR 6/2), m:crocrystallme % :
to fine grained, med % F
strang, LIMI’:’STONE (ST Louis : 4
FOAMATION) 2 %JPLR - 1
Abundant argillaceous layers 7 {100 3 ® | J PLR,CL %
- 0 : .
e 3 ;
L 3 g !
‘ - ¢ 5/23/95 @ 9:00
383.10
.50 Endof Run7
= 100 .
101.1-103.0 it o
Abundani chert b >
ad £ 3 -}
102 3 - 3
ié : §
[ 8 jeow F :
o 379.30 & ;
103.0-108.0 ft. 163.00 g
Slightly weathered, thickly %
laminated, medium dark gray 5
(N4), fine %rwneﬁ very 5
. weak, SILTSTONE grades o
104 § sandy SILTSTONE with depth, %
(ST. LOUIS FORMATION) %
- 106 376.20 %
106.10
Core Loss, soft rock
374,30 37450 5/23/95 @ 10:10
L o8 107.80 |-~ 107 80 ®§ 5 PLSM.CL A End of Run &
108.0-1182 fL - | §,.
Fresh, medium bedded, light — &
X alive gray (5Y 6/1), fine — ®[ B,PLSM,CL (5) <
grained, medium sunng. ——
ARGILLACEQUS LIMESTONE, :'7—-;
(5T. LOUIS FORMATION) 1.
X Siylolites present % JUsSM.CL
S o —
] o |10
= 110 *
__._,:1::
-]
%
< 112 :

DEPTH SCALE: 1:2
DRILLING CONTRACTCR: LAYNE-WESTERN
DRILLER: B MAHURIN

v

LOGGED: O ALLOWAY

CHECKED: 8. TILTON
DATE: 7/13/95

Golder Associates




RECOHRD OF DRILLHOLE PZ-104-KS Sheet 8 of 24

PROJECT: LAIDLAW/MRI-FS BOAING METHOD:  NX Core & water DATUM. MSL CCOUARELEY: 4823
FROJECT NO:  840-2848 DRILLING DATE:  5/22/95 - B/4/85 COORDINATES N: 1066693.15 E: 51882050
LOCATION: BRIODGETCN, MO DRILL AIG: CME 75 AZMUTH: 0 INCGLUNATION:  -8Q

ROCK TYPE

J-Jea Pt.-Planar P-Polahed Fe-Falrdda
F-Fauh C-Curved K-Sanskdod CL-Clay Infd
5-Shear U Undidating §M-5mocth CH-Chiorite
B-Badding 5T-Steppod R-Rough H-Haaled
F-Folation i-lregar VA-V. Rough GRF-Gravel Filed

DISCONTINUITY DATA

NCOTES
WATEA LEVELS
INSTRUMENTATION

SCALE

(FEET)

INDEX

STRENGTH

DESCRIPTION

WEATHERING
INDEX
POINT LOAD

INDEX {psi}

D

GRAFPHIC LOG

©

Frm TYPE AND
b 0% 8 SURFACE

A DESCRIPTION

N o

TEST ORIENTATION

1500

RUN NQ
CORE
RECOVERY
)

o
[w]
FRACTURES]
PER FOOT
3¢
30
300
600

GRAPHIC
LGG

2

4
-3

[:]
10
Bs HE
54
"3
Hi
82
Ra
R4
243
RS

" 124 108.0-118.2 1t

Fresh, medium bedded, light
olive gray {5Y 6/1), fine
grained, medium strong,
ARGILLACEOUS LIMESTONE,
(ST. LOUWIS FORMATION)
Stylolites present

% 8,PLSM,CL

5/23/95 @ 10:40
End of Bun 9

114

q a88.10
1220

> 118

T

3
i

1

1 264,10
118.2-119.8 f. 118.20
Slightly weathered, medium

] bedded, olive gray (5Y 4/1),

S medium grained, madium strong,
DOLOMITE, (ST. LOUIS sa [ 100
FORMATION)

& J,PLSM,GL

362.50
119.8121.7 #. 119,80
Frash, medium bedded, pale
yellowish browst (10YR 6/2),
medium crystaitine, medium
strorg, LIMESTONE, (ST. LOUIS
FORMATION}

i~ 120

®J,PLSM,CL
121.7-123.2 1

Fresh, medium bedded, light
olive gray {5Y 6/1), m-c
grained, medium strong,
ARGILLACEOUS LIME%TONE.
(ST. LCUIS FORMATION)

= 122
$U.PLSM.CL (3)

123.2-133,8 ft.

Fresh, medium bedded, pale
yellowish brown (10YR 6/2),
medium crystalline, medium

- 124 | strong, LIMESTONE, {ST. LCUIS
FORMATION)

Pytite at contact

@l 4LR

5/23/95 @ 11:40

85810 End of Aun 10

124.20

®J.PLSM,CL

128

A A R

k-' 128

DEFTH SCALE: 1:2 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B, TLTOM Golder Associates
DRILLER: D. MAHUAIN DATE: 7113/35




RECORD OF DRILLHGLE PZ-104-KS Sheat 7 of 24

PROJECT: LAIDLAW/REFS BORING METHOD: NX Core & water DATUM: MSL COLLARELEY: 4823 :
PROJECT NO:  843-2848 DRILUNG DATE:  5/22/95 - B/a/85 COCRDINATES N:  1086883.15 E: 51832050 i
LOCATION: BRIDGETON, MQ DRILL RIG: CME 75 AZIMUTH. 0O INCLINATION:  -BQ
KK IITE J-Jort PL-Planar P-Polzhed Fo-FoCxids o -
F-Faull C-Curved K-SBensided Ci-Clay Infi S T o &
4 w | §5hew U-Undulating SM-Smoath &H-Chiorite .| 5 s % =
g bl B-Bedding ST-Steppod R-Reugh H-Heated W = o 3 8 =
MRE 5‘ F-Folation lirgular YR, Pough GRF-Gravel Fifled '&9 £ g = % E WAT:(;TES o
w = ] ww e 9 o IF LEVE
; e DESCRIFTION E ey o wg ] ,é DISCONTINUITY DATA — z w &z % INSTRUMENTATION
& Il = Z (53] mao g e Stfa TYPE AND o z o I
O joEPTH | 5 (o 5 328 SURFAGE SE B ElaB883 [
F & [ @
™ 2298 |wee=2| 3 8 pescRPTON |0 TxREVezeplknosne
" 128 { 12321338 1 B
Fresh, medium bedded, pale
yellowish brown (10YR 6/2),
medium crystalline, medium
strong, LIMESTONE, (ST. LOUIS
FORMATION)
Pyrite at contact
§J.PLEM,CL
~ 130 !
1R
®] J,PLSM,CL
132 -
® |LLSMCL
348.50
- 133.8-135.3 ft. 133.80 4, &7 . "
[~ 194 | glightly weatherexd, thinty L & |ulsMcL 2485 @ 12.20
5 bedded, light olive gray (8Y 6/1) |-
1 fine grained, weak, SANDSTONE, |- e |BPLSM
(ST. LOWUIS FORMATION) - g
. Thickly taminated,
argillacecus layers aaroal &
13531375 1L LG °
Fresh, medium bedded, pale = 4PLSM
yellowish brown (10YR 6/2),
= 138 | fine grained, medium strong, d
3 LIMESTONE, (ST. LOUIS
FORMATION} B
Stylolitic
137.5-140.0 ft. ]
Fresh, thindy bedded, pale
- 138 Eellowish brown (10YR &/2), i
ne grainecEl. mediumEstr_tlgn = i
ARGILLACEQUS LIMESTONE, 3
(ST. LOUIS FORMATION) TPLsmeL ]
includes fing sand and silt i
F 12 |3 ]
~= 140 | 140.0-144.7 f1. 7
Fresh, thickly bedded, pale
yellowish brown (10YR 6/2),
fine grained, medium strong,
LIMI:SSTONE. {ST. LOU!S
FORMATION)
Stylotitic ]
@ J.PL.SM 1
142 E e
@J.PLSM
144 "
DEFTH SCALE: %:2 LOGGED: 0. ALLOWAY
DHILLING CONTRAGTOR: LAYNE-WESTERN CHECKED: B. TILTON Golder Associates

DRILLER: D. MAHURIN DATE: 7/13/95




RECORD OF DRILLHOLE PZ-104-KS Sheet 8 of 24
PROJECT: LAIDLAW/FRIFS BOFING METHOD: NX Gora & water DATUM:  MSL COLLARELEV: 4823
PROUECT NO:  843-2848 DRALING DATE: 5/22/95 - /A58 COORDINATES N: E: 518820.%0
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCUNATION:  -60
POCK IYPE o PL-Planar P-Polshed Fe-FeOxide @ -

w F-Fat C-Curved K-Semided CLClay Inf = T o o]
ar ol Ssmew U-Undulating SM-Smoath CH-Ghloritn T 5 S5 [E
3 o 8- Bedding ST:Stepped A-Rough H-Hoaled “Iiﬁ > 8 b T -

e 2 | F-Fotaton -irroguiar VRV, Rough QR Cravel Figed Rle Sl 58 B W AngTES
i = s SE|le 5 E 4 M LEVELS
e DESCRIPTION § N E E ,8_ DISCONTINUITY. DATA — @ g9 g INSTRUMENTATION

a o Z %8| ran | B TYPEAND Ig o [

& | oRPTH s e IE 2 SURFACE ESE 3z 3
F « a -
D 5328 |nr o2 DESCRFTION 15 13ERVrzoalEdgzes
(= 144 s FEPPPS 100 5/23/95 @ 13:.00
e $..PL5M End of Run 12
o .
144.7-149.2 1t ] JPLR
Fresh, thickly bedded, light 1
oitve gray (5 6/1), f-m ——
grained crystalline, -
medium strong, ARGILLACECUS 2
LIMESTONE, (ST. LOUiS ]
FORMATION) [
3 ,....r.._..
e
-
=
—
==
.
140 2=
-] ®..PLR
ot et
T —
140.2-152.2 13§90
Fresh, medium bedded, pale o JPLR
yellowish brown {10YR 6/2} to e
4 medium gray (N5}, fine
= 150 | crystalline, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION}
Stylolites and argillaceous 9B,PLSM.CL {3}
parings common
@B,PLLSMCL (2)
- 152
I 152.3-154.6 ft.
Fresh, medium bedded, light
olive gray (5Y.6/1), f-m
grained, medium strong,
ARGILLACEOUS LIMESTONE,
{ST. LOUIS FORMATION)
= 154 5/23/95 @ 14:10
—4 908 10
" EFre End of Run 13
¢ 154,6-162.3 fr.
: Fresh, medium bedded, pale
yellowish brown (10YR 6/2),
fine grained, medium strong,
LIMESTCHNE, (ST, LOUIS
FORMATION) #B,PLSM (2)
Stylolitic, argillaceous
b+ 156 | parlings
1a 120
@} J.PL,SM
- 158
@BIR
~ 160
DEFTH SCALE: 1:2 LOGGED: 0. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON Golder Associates
DRILLEA: D, MAHURIN QATE; 7/12/95




RECORD OF DRILLHOLE  PZ-104-KS Sheet 8 of 2

PROJECT: LAICLAW/RIFS BORING METHOD: NX Core & water DATUM: MSL COUARELEY: 4823
PROUECT NO:  843-2348 CRILLING CATE:  5/22/85 - 6/4/93 COCROINATES N:  1066963,15 E: S18820.50
LOGATICN: BRIDGETON, MO CAILL AIG: GME 75 AZIMUTH: INCLINATION:  -B0
HoCR IYPe J-Joint pI.-Planar P.Polshed Fa-FeCndca 0 -
w F-Faut G.Curved K-Skensided CL-Clay Irf z T fal S
Y o} SShex U-Unddating SH-Smooth CH-Criarta E |G 5 7 &
3 5 8-Badding ST-Stepped R-Rangh H-Hesed wi | = & a8 |2
aE 5 | Frroaton trroguiar VR, Rough QAF-Gravet Filed el E B E 5 B wa Tr;o‘rEs
T DESC T ) IS w— ]l = = S o IF A LEVEL3
LB ESCRIFTION é o | s UJE g ,é CISCONTINUITY DATA _ g 0 £ 25 INSTRUMENTATIGN
] g {om— | 2 |&E5| nap | §E Sy TYPE AND T o |7
G joer | 5 (63 2 {%9% 8 suprace 90F Fe  zf.333%
Fm 1E| = o Ee b 802 DESCRIFTION & fz2zifaranlaunen o
5238 |auvrww] 8§ & FEES CEE LA L
te 180
160.2-161.2 L )
Abundant ctay zoenes, slightly
weathered rock
- 182 _~4—; 100 -
asg00[ T Ml 1
162.3-167.6 L 150 30 [20 @ 1623t ]
Fresh, medium bedded, grayis 7 Inferred top of SALEM i
orange (10YR 7/4), f-m FORMATION
erystalline, medium strong, ., 1
AIEENACEOUS LIMESTONE, y
(SALEM FORMATION)
= 184 5/23/95 @ 15:00
31810
164.20 End of Run 14
i
-
~ 168 ——-
:“Eﬁiig
1 167.6-171.7 fi. -
] Fresh, modium bedded, pale ]
k- 166 | yellowish brown (10YR 6/2), 7
3 m-c grained, medium strong, -
ARGILLACEQUS LIMESTONE, 1]
{SALEM FORMATION) p—
—
ﬁf’: 15 |18
——
""Lf'"
- 170 -
T T—
-]
-
.——rl—
[~
M
-
171.7-185.0 ft. —
. |75 | Fresh. medium bedded, pale A~
yellowish brown (10YR 6/2), —
f-m crystalline, medium M @
stmng. LIMESTONE, S JLR
(SALEM FORMATION) -
m—
.
R
= 174 5/23/95 @ 16.00
.10
= ??4_20 End of Run 15
—— ®B,PLSM,CL (4)
am
—— 16
K 47531901 1, -
Abundant argillaceous layers e # 8 PLSM
M ——
. and parlings 7
- 176
DEPTH SCALE: #:2 LOGGED: D. ALLOWAY .
DAILLING CONTRACTOR; LAYNE-WESTERN CHECKED: B.TILTON Golder Associates

DAILLEA: 0. MAHURIN DATE: 7/13/95




RECORD OF DRILLHOLE P2-104-KS Sheet 10 of 24

PROJECT: LAIDLAW/RI-FS BORING METHOD: NX Core & watar DATUM: MSL COLLARAELEV: 4823
PROJECT NO:  943-2848 DRILLING DATE: 5/22/95 - 8/4/95 COOADINATES N: 108699315 E: 51682050
LOGATION: BFIDGETON, MO DRILL RIG: GCME 75 AZIMUTH: a INCUNATION; .80
RO TYPE S PL-Planar P-Polshed Fe-FeOxida a -
w F-Fauft C-Curved K-SBieraiced CL-Clay & z T 3 Q
w S-Shear U-Uinauating Sh-Bnacth CH-Chiorite .1 b c % |
z 21 BBeddng ST-Stepped A-fough H-Hasied el E 2 8 = NOTES
= S F-Foation litegular VAV, Rough GRF-Gravel Filed e Exn & WATER s
T a it ks ] 8 o [Ef LEVE
o CESCRIFTION I e | o w% i § DISCONTINUITY DATA . S o 22 5 INSTRUMENTATION
3 i Z |£&| map R & e, TYPE AND Io o &
© { DEPTH = Gg % zg%s SURFACE 22 92384 [
[ o - T
FT} ggsg N:.'caue s g DESCRIPTION ] +EEEE
178 | 471.7-185.0 1t [
1 Fresh, medium bedded, pale ]
] ellowish brown (10YR 6/2), - o J PLSM
ne to medium crystalline,
! medium strong, LIMESTONE, [
(SALEM FORMATION) %
A ——
- 178 xj:
178.4-185.0 ft. =
Abundant chert layers and o
nodutes :I?‘m
)
:- 180 18 1&0
[ P
-
L 182 M——
% ¢ lupLR
t e
. :@L ® |JPLR
-]
—
e as T 5/23/95 @ 16:45
e End of Run 16
= Finished drilling for the
. dﬂy
—— 5/24/95 @ 7:30
185.0-1B6.7 ft. —] Began drilling Bun 17
Fresh, thickly bedded, pale ] Water level before
yellowish brown (10YR 6/2), ] drilling @ 112.0 ft.
fine grained, medium sirong, ]
ARGILLACEOUS LIMESTONE, I+
L 136 | (SALEM FORMATION) ]
Chert nodules abundant -
-
186.7-189.0 ft —
Slightly weatharad, thinly —
! bedded, medium gray (N5}, fine
A and medium grained, medjum o ]
1 strong LIMESTONE, (SALEM vy @ B.PLSM,CL ]
FORMATION) g ]
Abundant argillacecus partings ]
™ 188 | and layers [ 17 ('R
— o B,PL.SM,CL (2)
-
189.0-197.2 ft. ——
Fresh, thinly bedded to .
thickly bedded (with depth), o
pale yellowish brown (10YR 6/2), F+
f-m grained, medium strong, %
- 100 | ARGILLACEQUS LIMESTONE,
{SALEM FORMATION)
Abundant chert nodules )
-
3 o~
s b
.. F
—an
]
ke 197
DEPTH SCALE: 1:2 LOGGED: C. ALLOWAY R
ORILLING CONTRAGTOR: LAYNE-WESTERN CHECXED: B. TILTON Golder Associates

CARILLER: D). MAHUAIN DATE: 7/13/95




RECORD OF DRILLHOLE  PZ-104-KS

Sheat 11 of 24

PROJECT: LAIDLAW/MFRI-FS BORING METHOD: NX Core & waler DATUM: MSL COLLAR ELEV: 4823
PROUECT NO:  843-2848 DRILLING DATE: 5/22/95 - 8/4/85 COOARDINATES N: 1086883.15 E: 51882050
LOGCATION: BRIDGETON, MQ CRILL RiG: CME 75 AZMUTH. © INMCLINATION:  .Ba
BOGK IXPE J-Jont PL-Planar P.Polshed Fe-FeCnida . =
W F-Faut C-Curved K-Sieneided CLClay 2 =z T E Q
= @ | 5ot U-Unduatng 8M-Smeath CH-Ghiorite . |G 51 S % =
be B.Bedding ST-Stepped R-Bough H-Hozlad v - 2 8 =
i % B 5 | Frotuon Hmeguia VYR-V, Bough GRF-Gravel Fitad g—ig ;.':_J Sl ex B WATE‘;TLE%ELS
4 g - =z E |
g DESCAIPTION I Sz g § DISCONTINUITY DATA - £S5 INSTRUMENTATION
a & | ELEY 2 153] rao E 2 S, TYPE AND Io 2 o |8
@ | oEPTH S 1O IE pegxe SURFACE 22E 3R zia8g85 ¥
o cRgn
on 2298 fuvenz| 2 8 DESCRIPTON 10 fxZEVevop\kyere s
" 192 | 189.0-197.2 1. ™
{ Fresh, thinly bedded to
thickly bedded {with depth), ]
| pate yellowish brown (10YR 6/2),
f-m grained, medium strong, ]
[ ARGILLACEQUS LIMESTONE, w7 |’ ]
(SALEM FORMATION)
f Abundant chert nodules
b 194 . 5/24/95 @ 840 -
268,10
] {19450 End of Aun 17 ]
t c
-~ 168 b
X
297.2‘2914'E§-bedded pal Ky !
resh, thic , pala 18 1 e ®
yellowish brown (10YR 6/2) and JPLEM,CL
medium gray (N5), fine 1
- 198 | grained, medium strong, )
3 LIMESTONE, {SALEM %, PLSM,CL
FORMATION) &) PLSM 1
Abundant large, strong
) nodules and layers of chert
1 JLA
@] JPLR 3
I 200 —— wd
o 5/24/95 @ 10:15
1 28170 .
f 0060 End of Aun 18
=
T
-~ |
(]
- 202 n
=
S
1 [
M-
[T
| = |
—— 1
- 204 | 204.0-222.7 1 B E ]
Fresh, medium bedded, grayish :E 18 i i ]
orange (10YR 7/4), medium —-——— &4 pLSM (3 3
crmslalline, medium strong, - PL @) 1 0 1
LIMESTONE, {SALEM [~ f : .
FORMATION} |4
Silicified zones and abundant 7
chert }w ]
208 - .
-
[ ES
..... ——- ’ 3
— @.J,PLSM %
1. *}.
» a | ]
i

DEPTH SCALE: 1:2
DRILUNG CONTRACTOR: LAYNE-WESTERN
CRILLEA: D. MAHURIN

LOGGED: D. ALLOWAY
CHECKED: B. TILTON
DATE: 7/13/9%

Golder Associates




RECORD OF DRHLHOLE PZ-104.KS

Sheet 12 of 24

PROJECT: LAIDLAW/RI-FS BORING METHOD: WX Core & water DATUM: MSL COLLAR ELEY; 4823
PAOJEGT NO:  843-26848 DRILLING DATE:  5/22/95 - 8/4/95 COORDINATES N: E: 518820.50
LOCATICN: BRIDGETON, MQ DAILL AIG: CME 75 AZIMUTH: 0 INCLINATION:  -90
HOCK TYPE d-Jom PL.Planar p.Aokehod Fo-Felxide o -
w F-Faut C-Curved K-Shvensiced SL-Clay I z r o 5
o o | sshear U-Unduising SM-5moath CH-Chierts .15 §% &
3 A1 BBeddng ST-Steppad R-Rough H-Healed ug | = o b ot
tag 3 | FFotaton -iraguiar VR-V. Rough GRF-Gravel FRod 5% Mo Ex & WAT:gE\SJELS
(o T 0 =] = = 5 & IF
N o DESCRIFTION g:_ e S m% & § OLS__COWNUT'W DATA - 3 0 9_ - % INSTRUMENTATION
a = Z |53| nao g b TYPE AND o o @
O | perPTH 3 |°3 25 b g SURFACE Eeft 20
[ a -
i 2298 {wron? | BESCRPTICN & [2% FHEE
" 298 1 204.0-222.7 . "
] Fresh, medium bedded, grayish = % :
1 orange (10YR 7/4), medium 1a [oe% @ J.PL.EM H
cmstasll_}ne_ madium strong,
LIMESTONE, (SALEM
f FORMATION) i 2va 10 @.J.PLSM (2) 5/24/95 @ 11:40
Silicified zones and abundant |- 2609.20 End of Aun 19
A ch :
t chert % $J.PLSM (2)
210 e
[ ] 20 J4a9%
-
£ ®JiR
% $J.PLSM ()
270.80 270.80
271.50 211.50 ]
4
o 212 Core Loss Core Loss =~
A
.
Core Loss, washed out
268,40 :
3. 5/24/95 @ 13:20
-2 o 2190 End of Run 20
L [2 ]
—— §B,PLSM (2)
| E=
[ -]
]
"
' -
- '_,;,,,,,_A_L"'"H
- 218 T
~—:[: 21 |9z
—
i
=
! 1
M——
b 218 - -4
| 282,50 1
27830
283,10 Core Loss (clay 7)
p-—¥ 218.20 5/24/95 @ 14:00
W— End of Bun 21
[~ 220 e
-
AW?L._
- e2 "7
o 222 -
222 7-228.0ft ] —
Slighlly weathered, medium . > 10 mechanical
bedded, grayish orange - breaks/foat
B { {10YR 7/4), coarse —_—— @
crystaliine, weak, :J+
FOSSILIFEROUS {]MESTONE, |
| {SALEM FORMATION) [
224 | Highly silicious, argillaceous

DEPTH SCALE: §:2

DRAILLER: D. MAHURIN

DAILLING CONTRACTOR: LAYNE-WESTERN

LOGGED: D. ALLOWAY

CHECKED: B, TILTON
DATE: 7/1%85

Golder Associates




RECORD OF DRILLHOLE PZ-104-KS

Sheat 13 of 24

PROJECT: LAIDLAW/FRI-FS BORING METHOD: NX Core & watsr DATUM:  MS[ COUMAELEV: 4823
PROJECT NO:  843-2848 CRILLING DATE:  5/22/55 - 8/4/85 COOADINATES N:  1086892.15 E: 318820,50
LOCATION: BRIDGETON, MO DAILL RIG: CME 75 AZIMUTH: © INCUMNATION: .80
ROCIL LIS, J-Jort PL-Planar F-Polshed Fa-FeOxide @ —
£-Faun C-Curved X-Sikensided CL-Clay Inf H T = Is}
| o [ SSnear U-Undulating SM-Smouth CH.Chlorite ol B P
g 3 B-Badding ST-Stepped R-Rough H-Healad S| = i J 4 &
ag S 1 EFotaton Iirreguiar VAV Rough QAF-Geavel Filod = Ex B NOTES
Sw DESCAIPTION 2 P 7 BRCORTNUITY DATA e A - WATER LEVELS
s T P w § —I- -t = Z Z g INSTRUMENTATION
=] z s Zlezl aap | ES $4y TYPE AND Zu 2lo . a Lm;
@ DEFF‘TH 2 05 SE kogxs SURFACE z9 i claR8385 |-
a. =
" 3298 |wiwn2 | 3 3 QESCRPTION 16 [2ZEVpzovlEyozes
[ %4 12227.208.0 1t - ]
Slightly weathered, medium - I_
bedded, grayish orange .
{(10YR 7/4), coarse
[ crystalline, weak, ]
FOSSILIFEROUS LIMESTONE, 3
(SALEM FORMATION)
|‘ Highly silicious, argillaceous i )
—— :
- 226 - -
-
L "
] 22
% ®JPLR
228 | 228.0-230.7 ft. $ -1
Slightly weathered, medium ; k
bedded, grayish orange 7
(10YR 7/4), -m crystalline, i
medium strorg, LIMESTONE, ]
{SALEM FORMATION) 4 ea 10 5/24/95 @ 15:30
- 229.30 End of Run 22
—— s
L. 230 -
F,U.R 2}
| 230.7-238.9 1.
e Slightly weathered, medium ]
bedded, grayish crange
(10YR 7/4), m-c crystalline,
medium strong, LIMESTONE, ]
(SALEM FORMATION)
Argillaceous, silicious 1
- 232 n
]
® JPLA
[
o -
t 23
- 236 236.0-237.0ft ) -
Additional mechanical 1
o | |uPLR@ breaks
4
]
®J.PLR
- 238 -
238.9-247 4 1t
Stightly weathered, medium ;
bedded, grayish orange ]
{10YR 7/4}, m-¢ crystalline, f 243,10
- medium streng, LIMESTONE, -] 239,20
(SALEM FORMATION) 3 o |1
Argillaceous, silicious, —— 24 1= #3,PL,5MCL 5/24/95 @ 16:00 }
. 40 includes fossiliferous zones | End of Run 23 .

DEPTH SCALE: 12 .
DAILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: 0O. ALLOWAY
CHECKED: B. TILTON
DATE. 7/13/95

Golder Associates




RECORD OF DRILLHOLE PZ-104-KS Shest 14of 24

PROJECT: LAIDLAW/AI-FS BORING METHOD: NX Core & water DATUM: MSL COLLARELEV: 4823
PROJECT NO; 843-2848 DFILLING DATE:  5/22/95 - 6/4/95 COCADINATES N 1066893.15 E: 516820.50
LOCATION: BRIDGETON, MO DRILL RKG: CME 75 AZIMUTR: © INCLINATICN: -5
POCK IYPE J-toirt PL-Plarar P-Podished Fe-FaCxide @ -
" F-Fauit C-Curved K-Skensided CL:Clay Infa z T =] 0
4 o | Sshea U-Unctiateg SM-Emocth CH-Chiortte A g = =
5 5 B-Beading ST-Steprbed R-Rough H-Hoaled ga| z & a8 (£
e 3 | FFoiaion regndar VAV, Rough GRF-Gravel Filed 2le s £ 5 & wa Tr;gTEs s
i ¥ A a= | 5 5 a lE LEVE
gk DESCRIPTION T o | mg g - DISCONTINUITY DATA - g @ RS 5 INSTRUMENTATION
Q z Zfzz] Ao | EX Su, TYPE AN Ig o I
o |perH | 5 a8 2% b xg% 8 SURFACE a9k &g &|.3883 ¥
N I PO I DESCAPTION  {& f23zHwemallnovin o
DTN | oo e ] HET T LMLKW EEE I
240 123890477 1 _
Slightly weathered, medium
hedded, grayish crange
(10YR 7/4), m-c crystalline, i
medium strong, EIMESTONE, :
(SALEM FORMATION)
Argillaceous, silicious,
includes fossiliferous zones ;
——
™ 242 o
=
.
L - .
i
L o -
3
i 4
=
L3
==
: ::I:
{ %‘* R J,PLR
——
247.4-256.8 fi. "_"E:E
Fresh, medium badded, light to
medium gray {N& o N5), m-¢ ——
b 24p [ crystalline, strong, ——
FOSSILIFEROUS LIMESTONE, ]
(SALEM FORMATION) ] :
—_— :
[ o : 4/95 @ 164
..‘.T._.I 235,10 5/2d./f @ 6:45
L4 549.50 End of Run 24
- 3
] i
_—
- 250 ==
m—
1]
|
-
T
e
' 4
- s 3
1 oA
[~ 252 -
—— i
- 10 ge
m— 25 | =
:j: ]
———
s )
—
1]
- 254 -
—— 2
- :
- S
—— 2
-]
==
-~ 255
DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY
DRILLING CONTRAGTOR: LAYNE-WESTERN CHECKED: B. TILTON Goelder Associates

DAILLEA: D. MAHURIN DATE: 7/13/85




RECORD OF DRILLHOLE PZ-i04-KS Sheet 15 of 24

PROJECT: LAIDLAW/R-FS BORING METHOD:  NX Core & water BATUM: MSL COULAR ELEV: 4823
PAQJECT NO:  943-2848 DRILLING DATE: 5/22/95 - 8/4/85 COORCINATES M. 1086993.15% E: 51682050
LOGATION: BRIDGETON, MO DAILL RiG: CMETS AZIMUTH: @ INCUNATION: .60

AOCK TYPE

J-Joit PL-Planar P-Polished Fo-Falxide o
F-Faut G-Curved K-Sfnsided CLClay Ml =
5-Ghear UrUndulating SM-Smooth CH-Chiorite [
B-Bedding 5T.Stepped B-Rough H-Hoalod ¢
F-Folation liragiar VA-V, Rough GRF-Gravel Flad =

1

=

DISCONTINUITY DATA

ZALE

NOTES
WATER LEVELS
INSTAUMENTATION

INDEX

STRENGTH
POINT LOAD
INDEX {psi)

{FEi= 7]

DESCRIPTICN

ELEV
DEPTH

Fn [ 33X
o T

DE:

=™
ifm i TYPE AND
[ e

ey 505 A SURFACE
o g
L

1

GRAFHIC LOG
TEST GRIENTATION

CORE
RECOVERY
u
[»]

(=]
FRACTURES)
PER FOOT

R

RUN NO.
GRAPHIC
LOG

DESCRIPTION

2

4

[

8

0

sw FR
MW
Y
Ry RE
[zt

Ha

Rz

H

Az

A3

R4

RS

R&

- 256
: 226.00

L 256.3-258.8 it 256,30 256.3 ft.

1 Fresh, thinly bedded, medium 'llz'g% ::AWT'I?JRSAW
dark gray (N4), fine grained, gl
medium strong, SILTSTONE,
(WAHSAW FORMATICN)

1

100 &B,PLSM,CL (2)

r— 258

223,50
258.8-260.8 ft 258.80 f—— i
Fresh, medium bedded, medium % 223.10 E/ﬁ;/?fﬂ%}ngsao
gray {N5), m-c crystalline, 1 259.20
strang, FOSSILIFEROUS :
LIMESTONE, (WARSAW
FORMATICN)
[~ 260 | Argillaceous, silicious

5/26/95

6 in steel casing
installed to 257.0 ft in
260.8-264.6 f. 260.80 a T/gén. [Jmc:rehole and
Fresh, thinly bedded, alive Core dmﬁngc?ergﬁﬁed
gray (SY 4/1), very fine i 61/95 @ 11:00
grained, medium slrong, :
SILTSTONE, (WARSAW s |'%
FORMATION) ’

T

— 262

- 264 218,10
55420

217.70
264.6-267.2 ft. 264,80
Frash, thinly bedded, medium
dark gray (N4), coarse
crystalline, strong, DOLOMITIC
LIMESTONE, (WARSAW
FORMATION)
Chert nadules commen (<5 mm.)

@ B,PLSM ()

[~ 266

267.2-271.9 1,

Fresh, medium bedded, olive
gray {3Y 4/1), fine grained,
medium strong, ARGILLACEOUS
2668 | LIMESTONE, (WARSAW
FORMATION)

27 14

® | JU,5M

i A

4 J,PLSM

i~ 270

K
2
2
]
=3

271.8-274,0 ft.

Fresh, thinly bedded, medium
dark gray {N4), coarse

cr'kjstailine. strong, DOLOMITIC

1 LIMESTONE, (WAHRSAW

i~ 272 ] FOAMATION)

Chert nodules commen {<S5 mm.)

DEPTH SCALE: 12 LOGGED: D. ALLOWAY
DRLLING CONTRACTOR: LAYNE-WESTERN CHECKED: B, TILTON Golder Associates
DHILLER; D. MAHURIN DATE: 7/13/95




PROJECT: LAIDLAW/RLFS
PRQJECT NO:  B43-2848
LOCATION: BRIDGETON, MO

RECORD OF DRILLHCGLE PZ-104-K5

BCORING METHOD:  NX Cora & water

DRILLING DATE:

DRILL RIG:  GME 75

5/22/95 - 8/4/55

DATUM: MSL

Shest 18 of 24

COLLAR ELEV: 4823

COORDINATES N: 1088992.15 E: 516820.50
INCLINATION:  -80

AZIMUTH:

0

| SCALE
(FEET)

DEF..

BOGK TTPE

DESCRIFTION

J-lort
F-Fat

PL-Flanar
C-Curved
U.Undulating
51-Swepped
lmaguiar

P-Poished

Fe-FaQuide

K-SEvanalded CL-Clay Irfa

SM-Smaoth
R-Rough

CH-Chiorite
H-Healed

VR.Y, Rough GAF-Gravel Flled

GRAPHIC LOG

CORE
RECOVERY

]

o

o
FRACTURES
PER FOOT

&0
60
40
20
2
4
]
]
10

DISCONTINUITY DATA

g

ag DIF wit
CORE

80 AXIS
40

TYPE AND
SURFACE
DESCAIFTION

LOG

GRAPHIC

WEATHERING
INDEX

STAENGTH
INDEX
PGINT LOAD
INDEX {psi)
TEST ORIENTATION

NOTES
WATER LEVELS
INSTRUMENTATION

r 272

= 274

—~ 278

— 278

= 280

- 282

-~ 284

—~ 286

— 268

271.9-274.0 ft.

Fresh, thinly bedded, medium
dark gray {N4), coarse
crystalline, strong, DOLOMITIC
LIMESTONE, (WARSAW
FORMATION)

Chert nrodules commen (<5 mm.}

T

i

274,0-279.9 ft.

¥

HHH]

i

e

27 |'%

208.10

Fresh, thin 1o medium bedded,
oifve gray (5Y 4/1), very fine
grained. medium strong,
ARGILLACEQUS LIMESTONE,
(WARSAW FORMATION)
Porous, {<1 mm. open vugs}
274.4-275.5 L

Several jally calcite

crystal filled voids

{<2in}

279,9-295.7 ft.

Fresh, medium bedded, light
olive gray (5 6/1}, coarse
crystalline, medium strong to
strong, DOLOMITIC LIMESTONE,
(WAASAW FORMATION)
Abundant chert nodules

{<2 mm.), fossiliferous with some
silicified zones, stylolitic

{: .

itk

274.20

28

19610

:

s

284 2-285.4 ft.

Olive gray (5Y 4/1),
Argillaceous Limestone
layer

284.20

100

£

% J,PL.SM

@] ),c.5M

®|JLA

JLR
€J,,R (4)

®B,LSM

2J1VR

J.PLSM,Fe

J,PLSM

274.4-275.5 ft.
Paossible high porosity
zone

6/1/95 @ 15:25

End of Aun 28

DEFTH SCALE: 1.2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLERA: D. MAHURIN

LOGGED: D. ALLOWAY
CHECKED: B. TILTON
DATE: 7/13/95

Golder Associates




FROJECT: LAICLAWALFS
PROJECT NO:  843-2848
LOCATICN: BRIDGETON, MO

RECORD OF DRILLHOLE PZ-104-KS

BORING METHCD: NX Core & water
DRILLING DATE: 5/22/95 - 8/4/95
DAILL RIG: CME 75

DATUM:  MSL
COORDINATES N:
AZMUTH:

[=]

Sheet 17 of 24

COULARELEV: 4823

1068993.13

E: 518820.50
INGLINATION:

-850

DEF ..+ SCALE

A0CK TYPE

DESCAIPTICN

(FEET)

PL-Planar
C-Curved
U-Unculatng
3T-Stepped
I-ImegLiar

J-Jort
F-Fault
5-Shear

P-Po¥shed
K-Seersided
SM-Smooth
R-Rough
VAV, Rough

Fa-FeOxide
CL-Clay iy
CH-Chiome
H-Hoaed
GRAF-Gravel Flled

GRAPHIC LOG

DISCONTINUITY DATA

WEATHERING
INDEX

10

CORE
AECOVERY
0 °
z
d FRACTURES
& PER FOOT

=
Fig
0% 2
BOod
a g
oW

TYPE AND
& SURFACE
DESCRIPTION

ORAPHIC
[Re e}

STRENGTH

INDEX

POINT LOAD
INDEX (psi)

TEST DHIENTATION

NOTES
WATER LEVELS
INSTRUMENTATICN

- 292

[~ 298

[ 302

279.8-2957 it

Frash, medium bedded, light
olive gray (5Y 6/1), coarse
crystalline, medium strongto

(WARSAW FORMATION)
Abundant chert nodules
(<2 mm.) fossiliferous with
some silicified zones,
stylolitic

295.7-300.7 .

Fresh, thinty bedded, medium
dark gray (N4}, very fine
grained, medium strong,
ARGILLACEQUS LIMESTCNE,
(WARSAW FORMATION)

297.5-299.3 fiL
Partfally silicifled, porous
{open vugs <3 mm.,)

259.3-303.7 .
Rock becomes weak due to high
clay content

303.7-305.0 ft

Fresh, thinty bedded, medium
gray (N8), coarse crystalline,
medium strong, LIMESTONE,
(WARSAW FOAMATION)

g
strong, DOLOMITIC LIMESTONE,

188.10

R T T

frl ]
]
R
—

284.20

30

®) J,PLSM

JPLEM,CL

6/1/95 @ 16:20
End of Run 29

PP SN

S

O S,

DEFTH SCALE: t2

DAILLING CONTRACTOR: LAYNE-WESTERN

DAILLER: 0. MAHURIN

LOGGED: D. ALLOWAY
CHECKED: B.TILTON
DATE: 7/13/85

Golder Associates




RECORD OF DRILLHOLE PZ.104-KS Shest 18 of 24

FRCJECT: LAIDLAW/RI-FS BORING METHOD: NX Core & water DATUM:  MSL COLLARELEV: 482.3
PAOJECT NC:  943-2848 DRILLING DATE;  5/22/85 - 8/4/85 COORDINATES N:  1086993.15 £ 516820,50
LOGATION: BRIDGETON, MO DRILLAIG: CME 75 AZIMUTH: 0 INGLINATION:  -BQ
HOCK TYFE: J-Jairt PL-Planar P-Polshed Fe-FeChida o -
o F-Fautt G-Cuved K-Shikgnsided CL-Clay Infa = T fa} 5
] o | sohe U-Undulating M-8mecth CH-Chiorite E IS I 85 F
< o1 8Bedang ST-Stephed B-Rough H-Heiad gz G| 2 8 |2
< 5‘ F-Foliaton Iragular VRV, Rough GRF-Qravel Fiied »::g g 8 = 518 WAT:gTES
W Q = SE{E £| E 4 [ LEVELS
L DESCRIPTION g s w% % ,é DISCCNTINUITY DATA — = @ 0 - INSTRAUMENTATION
o £ | | £ |ES| A E& Fu, TYPE AND Ty = o I
O JoErTH | 5 304 i% 2938 SURFACE 29[ o) k|g8888 1
F T 2lneel £ 2 o DESCRIPTION G iz2zWovonibneTnn
EHTA | N oo~ L] WETY oL C oo oo @
= 304 - 100 61/95 @ 17:00
-] 178,10 o
; ;2120 i€ End of Run 30
Stop drilling
6/2/95 @ 8:30
V77.a0 ; Begin Run 31
305.0-300.7 fi. 305.00
Fresh, thinly bedded, medium
1 dark gray (N4), very fine
4 arained, wealk, SILTSTONE,
. 205 (WARSAW FORMATION)
-~ 308
100
a1 |
172.60 @8,PLSM
309.7-313.5 ft. 308,70
= 310 | Fresh, thinly bedded, medium
gray {N3), m-c crysinlline,
medium strong, LIMESTONE, elgp
) {(WARSAW FORMATION) B.FLSM
L2 Numerous clay partings.
stylolitic
b 312
@8,PLSM,CL
[ 31353220 ft % B,U,SM,CL
Fresh, thilnly to medium
" bedded, light olive gray | .
314 1 (5¥ 6/1) to dark gray (N3), 168.10 168.10 6/2/95 @ 11:30
very fine to medium graineda‘+.20 31420 End of Aun 31
medium strong, alterrtating Sflowddn!h;lgl. alot
tayers of ARGILLACEOUS €5 PLSMGL of rod wobble
LIMESTONE and SILT- 167.30 X
STONE (2-6 in. thick) a15.00 =
(WARSAW FOAMATICN) [
—
.
166,301
- 316 318.00 g
: 4
: €B,PLSM {4)
165,30
at7.00 Fr-] 32 [ses
18430 T ]
- A a18.00 i
FEE
.
163,30 e
[ . 319,00 -5
=
162.30 .
™ 220 320.00
DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: tAYNE-WESTERN CHECKED: B. TILTON Golder Associates

DARLER: D. MARURAIN DATE: 7/13/55




RECORD OF DRILLHOLE PZ-104-KS

[V S P )

Srrihies bt

Sheet 10 of 24
PROJECT: LAIDLAW/RI-FS BORING METHOD: NX Core & water DATUM: MSL COLLAR ELEV: 4423
PROJECT NO:  943-2848 DRILLING DATE:  5/22/85 - 8/4/95 COORDINATES N:  1066393.15 E: 51882050
LOGATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH, @ INCUNATION: 80
ROCRTYPE J-Joint PL-Planar P.Bolshod Fo-FoOxide o -
FFauit C-Curved K-SBansided CL-Clay Infl z T 2] (e}
4 w | SShem L-Unchisting SM-Smacth CH-Chiorite g. 1 s = [E
3 8 | 8-Badang 5T-Stepped R-Rough H-Healed Witz M) 28 e
g a’ F-Eolation Hiregudar VR-V. Rough QRF-Gravel Fited ;g £ 2 = % G WAT:ETES s
su = 3 wm BT o o [E LEVE|
it DESCRIPTICN I o ol z 2 5 DISCONTINUITY DATA —t 3 | g z [& INSTRUMENTATION
=3 S Z 53] map £ Eu, TYPE AND Io x o 1
O loePtH | 5 {og iT 8% 3 SURFACE ZGH B x}g8338
FMo|=] = ge aos DESCAPTION |5 F223 0 e nalk g s o
2898 |nvwa®] 8 2 EES L g e
N 162,30 ~
313532201 320,00
Frash, thinly o medium
bedded, light olive gray @8R
(5Y 6/1) to dark gray (N3},
vary fine o medium grained;a1.30
medium strong, alternating 321.00
layers of ARGILLACEQUS
LIMESTONE and SILT- ]
STONE {2-6 in. thick) ——
(WARSAW FORMATION)  1g0.30] -
ad 3z22.0d a2 |sa%
322.0-347.4 ft.
Fresh, thickly bedded, dark
gray (N3}, very fine grained,
medium strong, SILTSTONE,
(WARSAW FORMATION)
.
b 324 6/2/95 @ 12:40 -
1 :1!2 53: ;g End Aun 32
-
|
¢
- 328 N
9
3 1
®4.PLSM,CL 4
ar |7
L. aag -
L. 132 -
2t
Y
o 6/2/95 @ 14:00
¥ i End of Run 33
30 . .
3 |0
= 236 -

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYME-WESTERN
DRILLER: D. MAHURIN

LOGGED: D. ALLOWAY
CHECKED: B. TILTON
DATE: 7/13/95

Golder Associates




RECORD OF DRILLHOLE ~ PZ-104-KS Sheet 20 of 24 |
PROJECT: LAIDLAW/AL-FS BORING METHCZD:  NX Core & water DATUM: MSL COULARELEV: 4823 i
PROJECT NO:  843-2048 DALLING DATE:  5/22/85 - B/4/35 COORDINATES N:  1068893.15 E: 316820.50
LOCATICN; BRIDGETON, MO CAILL AIG: CME 75 AZIMUTH: 0 INCLINATION:  -80 H
HOGK LYPE d-Jornt PL-Planar P-Poshed Fe-Felnida @ -
w F-Pat C-Curved K-SBrsided CL-Cray infd Z T [} &
-l o | SSnea U-Undulating $M-Smocth CH-Chiortia T | b z o= [
¥ 21 BReddng ST-Steppad R-Rouch H-Heaed iz Dy o B OOE NO
g 5 | Forotaton iy VRV, Rough GRF-Gravs| Fed HSiESErn B WATEHTES s
w ON = ™ W be 0 o © LEVE
: g DESCRIFTI I e mE s DISCONTINUITY DATA - S 0 o 2 T INSTRUMENTATION
a 2 Z [83] Auo EE $e TYPE AND Iag x o |2
U LoEFTH | 3 {C§ % legxs SURFACE F408 e 2823 |-
FN [T Clocanl] S2.F % o DESCAIPTION GO EX3) e 1o
QAT T oD a @ nwET L L @ O o
338 | 322.0047.4 1t 7]
Fresh, thickly bedded, dark }
gray (N3), very fine grained,
medium strong, SILTSTONE, 1
{(WARSAW FORMATION)
100
as |
- 338 1338.0-347.2 ft. -
3 Siltstone becomes weak 1
143,10
339.3-339.5 11, 33020 ]
Solt, medium gray (N5), Clay
seam
e 340 and
] }
e 342 e
1
) N
1
50
as | | 4
b 234 —
Iy wd
4
134,50
347.4-358.3 ft. 347,40 f]
Fresh, thinly bedded, medium -
. 148 dark gray (N4), fine — N
crystalline, medium strong, 4 134.10
DOLOMITIC LIMESTONE, —— 348.20
(WARSAW FORMATICN) — !
| Argiflageous, numerous shaley |-+ |
partings, some thin interbeds ]
of Siltstone (< 4 in, thick), /] 1
fossiliferous, coarse chert -
nodules common -
- vl
fe 350 ».%m 38 13‘0 -
-
[
——
—
. m
-
-
= 352 -

DEPTH SCALE: 12

DRILUING CONTRACTOR: LAYNE-WESTERN

DAILLER: ©. MAHURIM

LOGGED: D. ALLDWAY
GHECKED: B. TILTON

DATE: 713095

Golder Associates




RECORD OF DRILLHOLE PZ-104-KS Shest 21 of 24

PROJECT: LAIDLAWMILFS BORING METHCD: NX Core & water DATUM:  M5L COLLARELEV: 4823
PROJECT NO: 543-2848 DRILLING DATE: 5/22/95 - 8/4/85 COORDINATES N 1066953.15 E: 516820.50
LOCATION: BRIDGETON, MO DRILL RiG: CME 75 AZIMUTH: o INCLINATION:  -8Q

CALE

(FEET)

CE

ROGK TYPE

Jatomt PL-Plariar P-Polshed Fe-Felnida
F-Faut C-Curved K-Sikensided CL-Clay Inf
S+-Shear Li-Undudatng §M-Smoath CH-Chiorte
B-Bediing ST-Stepped R-Rough H-Healed
F-Folaton Llrogular VR-V, Acuigh GHF-Cravel Filed

DISCONLNULTY DATA

NOTES
WATER LEVELS
INSTAUMENTATION

INDEX

|

STAENGTH

DESCRIPTION

WEATHERING
INDEX
POINT LOAD

INDEX {psi)

4, TYPE AND
> 0% 3 SURFACE

ao

b= DESCRIPTION

m o

GRAPHIC LOG

i

TEST ORIENTATION

RUN NO
CORE
RECOVERY
o
[s]
5]
FRACTURES,
PER FOOT
R
i
150
340
800

2

4

[

8

10
GRAPHIC

LOG

sw FR

MW

HW o

As Ré

R4

R2

Az

="

R2

Ra

R4

RS

FE

i~ 352

347.4-358.3 ft.

Frash, thinty bedded, medium
dark gray (N4), fine
crystalline, medium streng,
DOLOMITIC LIMESTONE,
(WARSAW FORMATION)
Argillaceous, numercus shaley
partings, some thin interbeds
of Siltstone (<4 in. thick),
fassiliferous, coarsa chert

i~ 354

™~ 358

= 358

nadules common

358.3-364.7 ft.

Frash, thinly bedded, medium
gray (N5), aternating fine
crystalline and coarse

crystatline layers, meditm

strong to strong, ARGILLACEQUS
LIMESTONE, (KEQKUK

124.00

ag |1

4 358.50

@ 358.3 L
Inferred top of KEOKUK
FORAMATION

Drilling rate slows
significantly due to
chert layers

6/2/95 @ 17:00

End of Run 36

PP |

- 380 | abundant medium bluish gray

FORMATION)
Some zones fossilifercus,

S

(58 5/1), chert layers, coarse
grained chert nodules common,
thinly laminated, shaley
partings common, trace
disseminated pyrite

R

R

100
ar ag

DEPTH SCALE: 1:2

LOGGED: D. ALLOWAY

DRILUNG CONTRACTOR: LAYNE-WESTERN CHECKED: B, TILTON Golder Associates

DRILLER: D, MAHURIN DATE: T7/13/95




RECORD OF DRILLHOLE PZ-104-K5 . Sheet 22 of 24

PROJECT: LAIDLAW/RI-FS BORING METHOD: NX Core & water DATUM:  MSL COLLARELEV: 4823
PROJECT NO:  943-2848 DAILLING DATE:  5/22/9% - B/4/B5 COORDINATES N:  1066993.15 E: 518820.50
LOCATION: BRIDGETON, MO DRILL RiG: CME 75 AZIMUTH: 0 INCLINATION:  -s0
SOCKIE dndoint PL-Planar P-Polshed Fo-Falxide o =
w F-Faust C-Curved K-Stensided CL-Clay Infia z T =] o]
o 5-5hear U-Unadatng $M-Smooth CH-Criorite E. |6 «1 8 3 &
5 8 B-Badding 5T-Steppad RA-Rough H-Hegod Wyl z b b B
"5 3 | F-Fefaion Hiragular VAV, Raugh GRF-Grave) Filed Sl 8 25 & ” NOTES
z N I & TS n E=1E = 58 [ ATEA LEVELS
R CESCRIPTIO I x . CISCONTINUIMTY DATA g w 22 5 NSTRUMENTATION
ul %] eev | 9wy 53 Ew g -
a Z {5} Roo 5 iduw TYPE AND o z o [
CloeetH § 5 165 5 2zR% S SURFACE K 52 2132333
D LT Clocon| E2oF 5 s DESCAPTION (& k2 2z menmib oo vn o
wodFN |t e~ & R BT A L L
%8 | as7 7.384.7 1 _ = 1 ya00 | 37 |12 6/2/95 @ 18:00
Fresh, thinly bedded, medium 1365.36 End of Aun 37
gray (N5), alternating fine
crystalline and coarse
crystaltine layers, medium
strong to strong, ARGILLACEQUS
LIMESTONE, (KEQKUK
FORMATION) i‘E:
Some zonws fossiliferous, mons
abundant medium bluish gray e
{“ 370 | (5B 5/1), chert layers, coarse [ 1]
grained chert nodules common, [
thinly laminated, shalaey 1]
partings, common, trace %
disseminated pyrite
B
% a8 [ee%
b 372 %
=
E=
i
i
- .
7 = ]
[+ —] 108.00 6/2/95 @ 19:15
] 374.30 End of Run 38 J
—— Siop drilling
[ —— 6/3/95 @ 7:00
o —— Drilling resumed
]
e}
= 376 ]
[ 1
E=
- as |00
———
[
-
o
- 378 T
[
[ M BU,SM.CL
Below 3785 ft =
Only occasional shaley —
partings ——
o 6/3895 @ 13:30
fr-3 103.00
- End of Run 39
;m 373.30
b 280 ——
T
b-r— 100
=
~ 382 -
1]
[
- 384 l
DEPTH SCALE: 1.2 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR; LAYNE-WESTERN CHECKED; 8. TILTON Golder Associales

DAILLER: O. MAHURIN DATE. 7/13/95




RECORD OF DRILLHOLE P2-104-KS

DAILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

CHECKED: B, TILTON
DATE: 7/13/95

Golder Associates

Shest 23 of 24
PROJECT: LAIDLAW/RI-FS BORING METHOG: NX Core & water DATUM: MS5L COLLARA ELEV: 4823
PROJECT NO.  843-2848 DRILLING DATE:  5/22/95 - §/4/958 COORMINATES N:  1086893.15 E: 516820.5C
LOCATION: BRIDGETON, MO DRILL. AIG: CME 75 AZIMUTH: O INCUNATION:  -BQ
RO TYPE Jaleir PL-Planar P-Potshod Feo-FaOxide o -
w F-Faigt C-Curved -K-Sikarskded CL-Clay Infd z I Q [+]
pu o | Sowa U-Undhating SM-Smocth GH-Chiorita £ 15 35 =
3 0| B8Beding ST-Stepped F-Rough H-Healed ol - =T
DE o | Frotaten Lreguar VRV, Rough GRF-Gravel Filsd ERlES] 55 B WAT:;JTLE; s
Tl = B = u= | = = o o g
,_*h: o CESCRIPTION E e | o wé @ 5 DISCONTINUITY DATA — ] 3] DO_ 4 % INSTRAUMENTATION
a] b 2183 rao | BT S¥o TYPE AND Fuo - 2 15
O |oertH | 5 108 X5 |psgxs SURFACE S ofg zlo2228 M
N < & aono e ?: o DESCRIPTICN [} z2Zz\Worow r'auﬁnﬂvwm‘-c
Dbt a lwrowne &4 @ WIEITYOCL gro T ETE
. 384 s ‘00 6 ) -
] f 40 /3/95 @ 15:00 1
i o B End of Aun 40 ]
" Stop drilling
! 384.7-393.8 ft. j 6/4/95 @ B:00 )
1 Siightly weathered, thinly ] Drifling resumed
bedded, pinkish gray {5Y 8/1) % )
to light olive gray (5Y 6/1), ——-
|_ #:m crystalline, medium -
strong to strong,
F LIMESTONE, (KEOKUK % ]
[~ 388 | FORMATION) . :
Some zones coarse grained, L
chert layers common (<6 in.), ]
stylolitic, some zones
silicified ]
~ 388 -
o |'E
e 390 “1
g
- 392 | @ 392.0 1. s 4
Three open vugs with quartz Bt
crystais (<1 in. dia) 23 é
i *
= Y i
253.8-408.5 ft e .
-~ 394 | Moderate 1o highly weathered, e -3
thinly bedded, light gray M,T_::.rt
{N7}, f-c crystalline, -
medium strong to weak, ——
SILICIFIED LIMESTONE, S
{(KEOKUK FORMATION) =
Chert nodules and layers ——
common, stylolitic ——
i =
30 —— .
[ - ]
r ]
1 — a2 |san B
o ]
-
1 [
] ]
- 308 _— -
—.11_‘»4
——
398.5-399.1 R, e
Highly weathered, very porous, [~
{open vugs <5 mm.), weak reck {3
i
b 400 -
DEPTH SCALE: 1:2 LCGGED: D. ALLOWAY




RECORD OF DRILLHOLE PZ-104-KS

Sheel 24 of 24

PROJECT: LAIDLAW/RI-FS BORING METHOD: MNX Cora & water T DATUM: MSL COLLAR ELEV. 4822
PROJECT NO: S43-2348 CRILLING DATE: 5/22/95 - B/4/95 COOQADINATES N: 10668582, 15 E: 5168820.50
LOCATICN: BRIDGETON, MC DRILL fiG: CME 75 AZMUTH: © INCLINATICN:  -80
OCK TYRE d~loin PL-Planar P-Pgiished Fo-FeChode @ w
w F-Faur C.Curved K-Sikansided CL-Clay infd z fuad O o
o U S-Shear U-Unaudating SM-3maath CH-Chiorite i 5 g = [E
.3 a3 B-Badding ST-Stepped A-Rough H-Hsaled %fﬁ z O a3 g = N
nE ; F-Foliation Hrragular VRV, Heugh GRF-Gravel Filled Eg g 2 5 % z wATEgTES . ,
o T B E "y5 1 88 | LEVE
i o OESCRIFTION T o g m% @ DISCONTINUITY DATA . S w S B INSTRUMENTATION
< g
= T Zl53| rao | B2 | Sun TYPE AND ol ozl ] oees B
a n:aF:rH F] U§ §§ °E8§ & SURFACE E ] 2 % g:{:gg% W
2338 |avow?| 3 2 DESCRIPTION 1o I2ZEVezop\eposne
[ 4% | 303.8-408.5 it — .
Moderate to highly weathered, % 3
| thinly bedded, light gray ) %
i (NT). f-c crystalline, - :
medium sirong to weak, - = ]
SILICIFIED LIMESTONE, ] 3 ]
(KI_!,EOKUK FORMA&I’!ON) L]
1 Chert nadules and layers |- £
1 common, stylolitic S 4z [sa% i
s 402 : -1
—— 3
= i
L f—11
==
f 4 7810 :
1 0320 Core Loss in highly
| \-A}eaﬂ:a@red rock J
78.50 6/4/95 @& 14:10
@403.8 R 0380 E n 4z
= 404 | Highly weathered, very porous, nd Ry .
: weak rock T
-
! J
——-
! e 1
o
! —— 1
o m —-_“:L‘ -t
! —
-
L ——
408 —— -
—
: —] 6/4/95 @ 14:45
73.30 73,50 Drilling completed
End of Record of Drillhole  408.80 408.80
at 408.8 f. ]
- 410 -
]
E
1
pe 412 -1
L
L
3
e £
- 414 .
,
- 415 1

DEFTH SCALE: 1:2
DRILLING CONTRAGTOR: LAYNE-WESTERN
CAILLER: £. MAHURIN

LOGGED: D. ALLOWAY
CHECKED: B. TILTON

DATE: 7/13/85

‘Golder Assoclates




PROJECT: LAICLAW/RI-FS

RECORD OF DRILLHOLE PZ-104-8D

BORING METHCD: NX Core & water

DATUM: MSL

Sheet 1 of 1

COLLAR ELEY: 4821

PAOJECT NG:  943-2848 DRILLING DATE:  6/8/95 CCORDINATES N:  1067013.26 E: 516834.40
LOCATION: BRIDGETON, MO DRILL AIG:  SCHRAMM AZIMUTH: O INCLINATION:  -90
QEETYER J-loirt PL-Plana P-Polshed Fe-FeOmide o -
w F.Fat G-Curved X-Sikansided CL-Clay infil = T =] O
o o | Sonew U-Undulatng SM-Bmeoth Cr-Chlorte . [ & S 5 iE
= ) B-Becdng ST-Stepped A-Aough H-Healad | = ] o e |
E o | Frotaten -imeguiar VR-V. Hough GRF-Grave| Filad 2|2 g Ex B WATN(;TES
r = 2 o=t e = 58 E ER LEVELS
g o DESCRIFTION é aev | s wé & ,g DISCONTINLITY DATA = S (5] & g g INSTRUMENTATION
a s Zlezl po | E2 | S4e TYPE AND g o [
9 | oePTH 2 59 %E 0%85 2 SURFAGE 3_. e Fle E|28888 e
T o T
3 2298 |wvuo] 8 8 DESCRIFTION  jo [2EE\esogiEdazree
2% o453t 0.0-38.0 1t y
No sampling conducted Drilling conducted with
! See Soil Borehoole Log and & 1/4 in. 1D hollow stem
! Record of Drillhole for augers, then barehole
PZ-104-KS advanced to 245.3 fi.
wilh 5 7/8 in. air rotary
bit
[
3
e 242 =
238.80 226.80
245.3-252.8 ft. 245.30 245.30 & 6/6/95 @ 8:30
Fresh, thickly bedded, medium Began coring
dark gray (N4), coarse
e 245 | grained, medium strong, -]
FOSSILIFEROUS LIMESTONE, 4
(SALEM FORMATION)
3 Coarse grained calcite
S crystals commaon 3
d
247.4-250.1 fi.
Limestone is moderate
yeltowish brown (10YR 5/4) due 1
e 248 | to iron oxide -4
r .
1 o
L 4
4
1 s
L 250 -
4
4
]
[
o 252 4 -
:' e 1
:; J
220,90 B
25282550 1L 252.60 ]
Slightly weathetred, thinly
! bedded, moderate yeliowish
| brown (10YR 5/4), very fine
rained, weak, SILTSTONE,
[ ., | WARSAW FORMATION) ]
1 2 Cora Loss due o highly
254.4-255.0 1L 2.7 weathered SILTSTONE
Siitstone becomes highly Core L 6/6/95 @ 11:30
weathered 22710 ore Loss Coring completed
P~ [End of Record of Drillole  255.00
at 255.0 i,
b 258 -
DEPTH SCALE: t1:2 LOGGED: 8. TILTON Y
‘DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH Golder Associates
DAILLEA: M, VOGT CATE: 7/12/95




RECORD OF DRILLHOLE PZ-104-SS

Sheet 1 of 2
PROJECT: LAIDLAW/MRI-FS BORING METHOD: NX Core & water DATUM: MSL COLLAR ELEY: 4818
PROJEGT NO:  943-7848 CRILLNG DATE:  &§/4/35 COORDINATES N:  1067028.01 £: 518847.18
LOCATION: BRIDGETON, MO DAILL RIG: SCHRAMM AZIMUTH: O INCLINATION: -9C
DOCK YPE J-Joint PL-Planar P-Polished Fo-Folxide o >
w F-Fault C-Curved K-Sikorsided CL-Clay Infi el T [a} e}
4 o | sshear U-Unduating 5M-Smooth CH-Chiorite i | & 5 = |=
2 8] B-fedang 5T-Stepped R-Fiough H-Hoaled wlz gl o 8 I
aE o | _Folaion Hragutar VRV, Rough GRF-Grave Fited SlIE S 5 2 e NOTES
oy DESCHIPTION z | E E oy DISCONTINUITY DATA g~ a1 8285 INSTJEGELEET%N
ey { @ |auy o 9 -
5 = Z 153] ra0 E“S“ ida TYPE AND Fao 2o - g :‘h;
<9 [ DEPTH 2 o éﬁ o%8§3 SURFACE ég 1 I % ggégg —
F @ " [2e587
o 2898 Josenz] 8 8 DESSRPTION |8 [ZEEVeres\ERezes
T
1% Jo0135.01 0.0-38.0ft )
No sampling conducted Driliing conducted with
See Hm:?éd of Drillhole for G 14 |n.[FhD hc!.;f‘laowhsiiem
PZ-104- augers, then borehoie
advanced to 135.0 ft.
with 5 7/8 in, air rotary
bit
- 130 -
1 |
L 132 =
. E.
F—- 134 -
344 80 348,60 3
135.0-138.1 ft 0073800 6/4/95 @ 9.30
Fresh, medium bedded, pale E ®JPLR 3 Begin Aun 1
|_ yellowish brown (10YR 6/2), ——
| very fine grained, medium -
' suang, LIMESTONE, (ST. Louls. = N
136 1 FORMATION) — JLLR
] A : W
—— SEe
[ == ]
= ®lLPR o ]
—— ;
| = ;
3 ——
- 138 343501 T $..LR GL -
138.1-138.7 ft. 13&107 #| J1R,CL
Slightly weathered, finely
bedded, sarlk greems;_lh 342,50 o @ 1 PLSMCL
gray (5GY 4/1), very fine  138.7({fr—4 J,LVR.calcite 3
3 grained, very weak, CLAYSTONE E—*——
L (ST LOUIS FORMATION} —_— ®JCR 1
138.7-145.0 f1. ——— 1 e i 1
Fresh, medium bedded, pale E =
yellowish brown (10YR 6/2), i
140 { very fine grained, medium - he
strong, LIMESTONE, - 1
{ST. LOUIS FORMATION} yu—
-
E:fr:: %
142 — -
—— © 1 PLSM (2) :
1] ghacs
== ® JLSM inn
...... m 4
[ 7
[~
]
r 144 y

OEFTH SCALE:
OAILUNG CONTRACTOR: LAYNE-WESTERN
DRILLER: M. VOGT

1.2

LOGGED: E. SWANSON
CHECKED: B. TILTCN
DATE: B6/4/95

Golder Associates




RECGRD OF DRILLHOLE PZ-104-5%

Sheet 2 of 2

PROJECT: LAIDLAW/RLFS BORING METHOD:  NX Core & water DATUM: MSL COLLARELEV: 481.8
PROJECT NC:  543.2848 DRILLING DATE:  6/4/95 COORDINATES N: 1067028.0% E: 518847.18
LOCATICN: BPIDGETON, MO DRILL FIG: SCHRAMM, AZIMUTH: @ INCLINATION;  -80
ROCK TYPE J-loint PL-Plonar P-Polishsed Fo-FaCndde @ 4
w F-FaLt C-Clrved K-SBensided CL-Clay infl > T o 5
b a | Sshear U-Undulating SM-5mooth GH-Chiorite 7 5 g3 E
z S| B-8eadng ST-Swppod ReAough H-Healed sz gl 2 8 |2
.15 a’ F-Foliation l-imeguiar VR-Y. Rough GAF-Gravel Filed 5% g =] = % =z WATZOTES
i g e sl e = 58 B R LEVELS
S DESCRIFTION I o | s w% §§ PISCONTINUITY DATA e A € z 6 INSTRUMENTATION
w gl | Z2[53] meo | ES Se, TYPE AND Ig zly - 5 (@
@ J0EPTH | 5 108 5 PiR% S SURFACE 29 b2 EloR28a |F
FD T | U T A DESCRIPTION G Ez\Vlocoallbwmen e
DD B o OETYrroeos oo T &
el RL R EPEAT S
Frash, medium badded, pale 100
yellawish brown (10YR 6/2), 1|
very fine grained, medium
strong, LIMESTONE, saee0f T 9 3ca.60
HST. LOUIS FORMATION)  145.04 145.00
A End of Record of Driflhole
] at 145.0 b
~ 146
&
b 148
i~ 150

PP

PR |

b 154

- 158

P~ 160

LOGGED; E. SWANSCHN
CHECKED: B.TILTON
DATE: 6/4/95

DEPTH SCALE: 1:2
OAILLING CONTRACTOR: LAYNE-WESTERN
DAILLEA: M. VOGT

Golder Assaciates




000000

LAIDLAW WASTE BYSTEMS INC.

SOIL BOREHOLE LOG

SITE MAME AND LOCATION DRLING METHOD: BORING NO.
6.25 inch LD Hollow Stem Auger PZ-105-3S
SHEET
SAMPLUING METHOD: ! or 3
SPLIT sSPOON: 20 inch 0.D./1.5 inch LD, (SP) LLING
LAIDLAW/0U2 RI-FS/MD - i o
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/i6 inch LO. <SH)| START FRYSH
OPERABLE UNIT 2 WATER LEVEL TME TIME
TRiE - 14:20 17:45
DATE DATE DATE
NORTHING: 106642133
DATUM EASTING: 51623023 ELEVATION 4812 CASWG DEPTH /137351 5719/
DRAL RIG  CME 75 - TRUCK MOUNT SURFACE CONDITIONS Grassy field
ANGLE -390 HEARBNG NA '
SAMPLE HAMKER
Bz |2
§ w § é SAMPLE MURIEER E
E4-] AND REMARKS
g E & DESCRIPTION OF MATERIAL
S |42
- 1 120 €0.0-4.4 £t Firm, moderate yellowish wond
[~ 3 Y brown (10YR 5743, SILT, with %trace fine .
[ 3 o3 Sand, NR, moist, (ML), (LOESSY o]
2 SP o
2 e e e
— I 290 e
L 3 30> -
- 3 2 SP [—
4 2 20 (476.8) a4 -
ER 0 (44-185 Ft) Very saft to SHfF, e
3 ) maderate yellowish brown (0YR S/2), s
5 SILTY CLAY, NR, maist, (CL), (LOESS? sp —
5 ) | =]
2 2.0 ]
4 lasm -]
7 |3 . . sP —]
from 7.0-160 Ft, grades to include ]
trace Fine sand, color grades to light @ -~
alive gray {3Y &/1} and moderate —
8 o yellawish brown {10YR 5/2) (mottled) J—
2.00 o
2 X -
3 koo =
9 | <p —
i0 —]
1 a0 e
2 2.0 -
1 1007 —
i1 ]2 <P —
12 4 |, -
0 2 —
1 k1007 :
— 13 |3 sp| =
14 1 19 Sp g
2 X g
5 (‘3‘3‘4)\ —
SN FA N\ =

LAYNE-WESTERN

DRILLING CONTR

D. ALLOWAY

LOGGED BY

943-28348

PZ10555

JOB NO.

CHK'D BY _v. HERST

7/14/95

DATE

+
-

FILENAME



000000

LAIDLAW WASTE SYSTEMS INC.

SOIL BOREHOLE LOG

SITE NAME AMD LOCATION ORILLING RETHOD: BORING MNO.
6.23 inch 1D Hollow Stem Auger PZ-105~SS
SHEET
SAMPLING METHOD: 2 o 3
SPLIT SPOON: 20 inch 0.0./L5 inch LD, <SP) DRILLNG
LAIDLAW/0U2 RI-FS/MO - neh 1
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13716 inch LD. <SH»| sTamr FRNISH
OPERABLE UNIT 2 WATER LEVEL TiaE TIME
THE 14:20 17415
DATE DATE DATE
NDRTH{NGT 1066481.35 7 /
DATUM FASTING: S516230.23 ELEVATION 4912 CASING DEPTH /19733 5719795
DRALL R¥G CME 7% - TRUCK MOUNT SURFACE CONDITIONS Grossy field
ANGLE -90 BEARING NA
SAMPLE HAMMER
E§ f g SAMPLE NUMEER E
2 |~ AND FREMARKS
E E DESCRIPTION OF MATERWL
L | 48
- SP ]
— 18 |, g From 16.0-18.5 ft, grades to little Fine .
- 4 X sand, Color grades to medium light gray -
- 7 ks (NG} SP =]
=17 ° @ =
I ]
. e e
18 15 ). -
— ] a5 | —
- 8 FE ¢18.5-20.5 Ft.» Stiff, olive gray sP -
[ 19 |9 ¢SY 4713, Fine SANDY CLAY, NR, wet, =
- CCLY, CALLUVIUM) -
[ -
——20 | o
- : |55 607> 205 -
- g9 keas 20.5-27.1 Ft) Campact, medium gray sP -
— 21 {13 (N3), f-n poorly graded SAND, NR, wet, i
- (SPY, (ALLUVIUM} ® -
22 ) ). o
= 4 20 e
- a 657 @ 223 ft, grades to less silt ) -
—23 {° -~
- @ 3
- —
24 0, s -
: 8 20 3
— 18 Gk B 247 Ft, grodes to more siit sP -
23 19 @ o
l:— 26 ]
frrme. 1 _1__' rd
- 4 FIg -
- g " 454> 271 5P —
L. 27 . —
- ¢27.1-29.6 Ft) Loose to compact, medim -
b gray (N3, SILT with lLittle fine Sand, -
— NR, wet, (ML), ¢ALLUVIUMD s
— 28 o
e 1 L7 h
. 1 55 .
- 3 5% SP -
.29 |12 (451.6) 296 —
= {296~33.8 ftJ) Very loose to dense, \_ @ -
— medium gray (N3), f~m poorly graded -
e S SAND, NR. wet, (SP), (ALLUVIUM) -

LAYNE-WESTERN

DRILLING CONTR

D. ALLOWAY

LOGGED BY

543-2848

*
.

JOB NO.

V. HERST

CHK’D BY

7714795

DATE

PZ 10555

-
.

FILENAME



LAIDLAY WASTE SVETEME INC,

SOIL BOREHOLE

LOG

HHUE

AND
DESCRIPTION OF WATERAL

SAPUR TYPE

SITE MAAE AND LOCATON DRALING METHOD: BORING NO,
6.25 inch LD, Hollow Stem Auger PZ-105-55
SHEET
SAMPUNG METHOD: a o 3
LAIDLAW/0U2 RI-FS/M SPLIT SPOON: 20 inch O.D./1.5 inch LD. (SP) DRILLING
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 0O.D./2 13716 inch {.D. (SH? SYART FINISH
OPERABLE UNIT 2 WATER LEVEL TRiE TIVE
TRE 14:20 17:15
DATE DATE PATE
DATUM gggiﬂggGS}géa%gﬁél;ﬁ ELEVATION 4812 CASNG DEPTH 3/19/93§ 5/19/95
DRIL RIG CME 75 - TRUCK MOUNT SURFACE CONDTIONS Grassy field
ANGLE ~90 BEARING Na
SAMPLE HAMUER

- 8 20
- 18 2100

L— 31 {29
=32 |
= 10 2
. 37 ooz

-— 33 (32

34 45  fos[--

5073 10

(&1 a1 R

(296-33.8 ft.> Very locse to dense,
redium gray (N3, F-m poorly graded
SAND, NR, wet, (SP), (ALLUVIUM) )

{33.8-350 ft.) Very dense, light alive
gray (S5Y 671, LIMESTONE GRAVEL, SR, sp
wet, (WEATHERED LIMESTONE BEDROCK>

(446.27 350

35

36

37

38

39

40

41

42

43

End of Soit Borehole Log at 350 Ft

See PZ-i05-55 Record af Drillhole fFor

raock descriptians

ol e wd oo bbb b oo a oo

LAYNE-WESTERN

DRILLING CONTR

0. ALLOWAY

LOGGED BY

943-2848

PZ10555

JOB NO.

CHK'D BY _w. HERSY

TA14/,95

DATE

FILENAME:



RECORD OF DRILLHOLE PZ-105-3S

DRHLLING CONTRAGTOR: LAYNE-WESTEAN

DRILLEA: D. MAHURIN

CHECKED: 8. TILTON
DATE. 6/13/98

Golder Associates

Sheet 1 of 8
PROJECT: LAICLAW/MHI-FS BORING METHOD: NS Core & water DATUM: MSL COLLARELEY: 4812
PROJECT NO:  843-2848 ORILLING DATE:  5/20/98 - 5/21/85 COOQRDINATES N: 108842138 E: 51623¢.23
LOCATION: BRIDGETCN, MO DRAILL AiG: GME 75 AZMUTH: O INCLINATION:  -80
ROCK TYEE J-Jaint PL-Planar P-Poiabad Fe-Felxida o) z
w F-Fautt C-Curved K-Sxansided CL-Clay InfAl Z I o [#]
] . 5-Shaar U-Unchdating SM-Smooth CH-Chicrita T B o S = =
s 5 B-Bedding 5T-Stepped R-Rotigh H-Hoaked %?Il 3] PR - S
i 5‘ F-Feliabon l-iragular VR-V. Rougi GRF-Gravel Filsd ;g g 2 £ B NOTES
2k o o 2L - 2 5 0 4 WATER LEVELS
EL“L' DESCRIPTION é e o ME g .é DISCONTINUITY DALA . £ 0 22 T INSTRUMENTATION
a a |- Z 58] Aeo fa ™ TYPE AND g . o i
& DEFPTH o8 25 sg%s8 SURFACE f4ch i 28883 [
w W vege
D 2328 {uvw=2] 3 8 DEscRmON 10 fEEEVezeylERezge
- %2 10.0-95.0ft.
Sea Soil Borehole Log
PZ-105-55
" % [35.039.0 1L . -
Slightly weathered, thinly
bedded, medium light gray
{N6), fine grained, medium
strong, LIMESTONE, 448.2 448,20
\ (ST. LOUIS FORMATION)Y ! 35.00 5/20{95 @ 820 .
{ 35.2-35.9 R 3520 / Began drilling Bun 1 :
Dark yeHowish orange / J
{10YR 6/6), Claystone layer Z 1
e 38 oy el
» =
L - ]
-
[
1 B 1 1%
-
1 :
b 38 .
Core Loss 4
w220 5/20/95 @ 9:00 )
39.0-52.9 ft _ 5 00 End of Aun t ]
Slightly weathered, mediumn 4
bedded, medium light gray
t (N6), fine gtained, medium
strong, LIMESTONE, (ST. LOUIS ;
i~ 4o 1 FORMATION) .
Clay filled joints and layers
of Claystone
. 1 1
2 | i }
Lo ]
= a2 g -
Caore Loss 5/20/95 @ 9:45 4
438.30 End of Run 2
L ——t 42.90 5 ¥
' E g
3 ] SR
— 44 s % -
@1, VR,Fe (2) § 43.0-44.0ft ]
By Healed seam at 0°
22 3
é 1
3 Jsam 2
= 48 = .
2
1 1
: %
- SLPLRCL (3 |
Fard
2
- J | -
OEPTH SCALE: 1:2 LOGGED: 0. ALLOWAY




RECORD OF DRILLHOLE  P2-105.-8S

Sheat 2 of 8

PROJECT; LAIDLAW/RI-FS BORING METHOD: NS Core & water DATUM: MSL COUAR ELEV. 4812
PROJECT MO:  943-2848 DBRILLING DATE: 5/20/95 - 5/21/95 COORDINATES N E: 518230.23
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: INCLINATION:  -80
SOCK TYEE J-Joirt PlL-FPlanar P-Polshed Fa-FeOnxide @ -
F-Fat C-Curved K-G8engided CL-Clay In®l z T o o
o w | SShex U-Undudating S5M.Smooth CH-Chorits S 5% &
) 8 B-Bedding 5T-Stapped R-Flowgh H-Hoaled frin] z & a8 B NOTES
aE > F-Foliation I Irraguiar VRV, Rough GRF-Gravel Filed g gt g == 5B WATER LEVELS
E g OCESGHIFTION I z 2 DISCONINGITY DATA Wie T 9 S & INSTRUMENSATION
] I EE g Lg% ROD 5:?8 @ TYPE AND z s (@
O {pePTH § 5 {cQ IL Wx3% 8 SURFACE T B «B285 ¥
rI B I Fa_} - DESCRIPTION xEz s
el o NEL [T @C o
“ls0.0529n i H:
Stightty weathered, medium ] %J,PLR.CL
bedded, medium light gray 3
{N6}, fine grained, medium Cota Loss 5§/20/95 @ 10:20
strong, UMESTONE, (ST. LCUIS 432.20 End of Run 3
FORMATION) 49.00
49.0 It
Color grades to pale yellowish
] brown (10YR 6/2)
50
® |JPR{2)
30.5 ft, &
Pyrite present 4P.R @)
51.0-51.2 & 4
Sandstona layer
52 51.9-52.3 1t
Sandstcne layet
-} 428.30
52.9-65.2 ft e
Fresh, medium b(edded, pa)le
yelfowish brown (10YR 6/2), ®
fine to microcrystalline, J.PLVR
medium strong, LIMESTONE,
" (ST. LOUIS FORMATION)
Zones of thin clay or silicous @
1 laminations J4,PLVR
54.6-54.8 ft
Chert layer
58 5 i
FUIRCL F
5
57.8-57.9 ft. 2
58 | Clay layer
57.9-58.6 ft.
Sandstone fayer
5/20/35 @ 12:00
42220 End of Aun 5
58.00
0 |
: {u.PLA
Z € ) J.C.5M,CL
Vi ®.,PLA (3
8 &
$o4a
A
% ®J,PLA ()
§ ®| J4,PLR
ca ]

CEPTH SCALE: 1:2

DAILUNG CONTRACTOR: LAYNE-WESTERN

DRILLER: C. MAHURIN

LOCGGED: D. ALLOWAY

CHECKED: B. TILTON
DATE: 8/13/95

Golder Associates

PR

b

PO |




RECORDD OF DRILLHOLE PZ-105-5S5

Sheet 3 qof 8

PROJECT: LAIDLAWR-FS BOHING METHOD: NS Care & water DATUM:  MsL COLLAR ELEV: 481.2
PROJECT NO: 5432548 ORILLNG DATE:  5/20/95 - 5/21/95 COCRADINATES N:  1066421.35 £: 518230.23
LOGATIOM: BRIDGETON, MO CRILLAIG. CME 7S ATMUTH: © INCUNATION: 80
HOCK TYFE Jndesirn PL-Planar P-Polahed Fe-FeOxide o -
- FeFant ¢-Curved K-SEkensided CL-Clay Infl z et c Q
Y o | SShex U-Undulating 3M-Smosth CH-CHorita .| 5 g = B
x 8| B-Bedany ST-Stoppad A-Rough H-Hoaled wglzH) 2 B
log o1 Ffolaion e gutar VR-¥, Bough GRE.-Gravel Fad i ESl Es B wﬂ:‘;ﬁi s
C o = =l 5 = o T
i DESGRIPTION é e ol “E % = DISCOMTINGITY DATA = S @ g g X INSTRUMENTATION
K E 258 =® 5e Sy, TYPE AND Za g :‘f’:
DEFPT” 2 053 2 bLggxa SURFACE pacg 23883 |
i 2382
i don2[ 2 8 CESCRIPTION O f222 TIEEE
84
52.9-65.2 fi.
| [Fresh, medium bedded, pale {PLR
[ ¥el|nvrish brown ( 1flJYR 6/2),
ine to micrecrystailine,
medium strong, LIMESTONE, @ [JPLR
t (ST, LOLIS FORMATION) 41800 J
65.2-79.0 ft. 65.20
Fresh, medium bedded, medium 4PLR @)
F gray {M5), microcrystalline to
| & fine grained, medium strong,
ABENACEQUS DOLOMITE,
(ST. LOUIS FOBMATION) ”
Pyrite and calcite filled s ' F
fractures k
8
{J"»H @ 5/20/95 @ 13:00
412,20 & End of Run 6
39.00 %
3
i ® |J,5T.5M
£
70 z
%
m
®; U STR gg
=
<
74 7
® [JLR
76 'l
[ i
[
7767851
Clayey layer
78
!‘
:00
756.80.3 L " o | 5201959 14
Fresh, thinty bedded, light “fglfé! o 40220 g End of Run 7
olive gray (5Y 6/1), fine ) ’ i
S gra]ned. medium strong, s {
ANDSTONE, (ST. LOUIS i
FORMATION) |
s0 | Includes thickly laminated |
clay fayers |‘

DEFTH SCALE: 1:2

DAILLING CONTRAGTOR: LAYNE-WESTERN

DRILLER: 0. MAHURIN

LOGGED: D, ALLOWAY
CHECKED: B.TILTON
CATE: 8/13/95

Golder Associates




RECORD OF DRILLHOLE PZ-105-55 Shest 4 of @
PROJECT, LAIDLAW/RI-FS BORING METHOC: NS Core & water DATUM: MSL COLLARELEV: 481.2
PROJECT NQ:  942.2848 DAILLING DATE:  5/20/95 - 5/21/85 COORDINATES N:  1068421.35 E: 518200.23
LOCATION: BRIDGETON, MO ORILL AIG; CME 75 AZIMUTH: 0 INCUNATION:  -80
ROCKIIPE JnJeint PL-Flanar P.Polshed Fe-FelOrkia o -
F-Faut C-Curved K-Sikensidnd CI-Clay I z T o 9]
w 5-Ghear U-Undadating SM-Smooth CH-Chi¢ria & 5 3 =z [E
= a L= Eﬁ <t
[} B-Bodding ST-Stepped A-Rough H-Headed i 4 -4 o = o
A% E o |L_Frosaton Fimaguar VRV, Atugh GRF-Gravel Fod et B S I WAT:HTLE%ELS
K T @ [l I~ 5 0 I
; iy DESCRIFTION b aer | o ..E @ § gl_glcomwun"f DATA % o 8§26 INSTRUMENTATION
S @ = - 2g Bu, TYPE AND Fo o I3
O | vePTH 20 Q I 38%8 SURFACE 291E 383 I
F T =z ¢ .
0 2898 |wrwnd g OFSCRPTION 10 122 THITE
= 80 s e -
L 40080 g
, 80.3-80.3 Tt 80.3¢ |- £ .
[ Fresh, medium bedded, pafe ; il -
gellowish brown (10YR 6/2), . ;‘ :
re to medium crystalline, ? 25
1 medium strong, LIMESTONE, o - ¢ luim 4
! (ST. LOUIS FORMATION) == | | [ 1 & :
[ = LINNR $.LsM.CL
b 2 i
: H #
- o E= n -
t E=S i
[ = §; § ® | 45T.0L(2) ]
e k-3
= g
3 L &1
- 4
% ® JLR,CL (2) 1
J
- 84 184.086.8 R : -
Abundant chert, some clay j
- layers (green clay} - a loon
T |
I i 4
g i JPLSM ]
== | B e | fPLsm.ct ]
~ a5 —— g; bt -
i 1
i ES & 1
S %} JPLEMCL 1
= : 86.7-86.8 ft.
— % Broken zone ]
= &
E= i
= § & 1 PLSM,CL
i E= . l
- oo = i | .
= ; i 4
E e. ‘LJ,PL,SM,CL | :
[ o 3 ]
] 382,20 E: ; ]
S Y ' ]
89.3-118.6 1t — ¢lJLR i ]
Fresh, medium bedded, pale —-— | . ]
yellowish brown (10¥R &/2), —~ { gffg/gfn?n‘g-m i
i~ 80 | fine grained, medium strong §
ARGILIACEOUS LIMESTONE -
3 (8T. LOUIS FORMATION) EE |
89.3-92.7 L —— |
Silicified [:::: H
= |
- i
y el H
: |
. ; ‘
- 92 i 51 -
— |
. a0
e g 1 ! l
F - #J,PLSM,CL ;
3 rw*‘r---~ 4 |
—
| 2=
-
-~
. 94 :tz ]
r E=
L T
L —
1] !
i :""’"‘"_*_-"‘ l
|
DEPTH SCALE: 1:2 LOGGED: D.ALLOWAY .
DRILLING CONTRAGTOR: LAYNE-WESTERN CHECKED: B. TILTON Golder Associates
DRILLER: D. MAHURIN DATE: 6/13/95




PROJECT: LAIDLAW/RLFS

BOAING METHOD: NS Core & water

RECORD OF DRILLHOLE P2-105-5S

DATUM:  MSL

Sheat 5 of 8

COUARELEV: 4812

PROJECT NO: 943-2848 ORILLING DATE:  5/20/95 - 5/21/95 GOOFDINATES N:  1086421,35 E: 516220.23
LOCATION: BRIDGETON, MO DRILL AIG: CME 75 AZIMUTH: 0 INCLINATION: .60
HOLR TYPE ot PLFanar P-Folshed Fo-FeCxde o =
w E.Fauft C-Curved K- Sikergidad CL-Clay Irfd z o o [}
o o | ssex U-Uncudatrg SM-Smooth CH-Criorita N 53k
g 8| 58eadng ST-Stepped R-Reugh H-Heslad il I ] b T it NOTE
@ o L FFotation I-iToguial VRV, Rough GAF-Gravel Filed ER1E 2] 52 I8 WATER LE?,ELS
T = ] ik Tl 8 o0 |
i DESCRIPTION nif oo |6 b ﬁ;; % .8_ TISCONTINUITY DATA ] % b 8L 6 INSTHUMENTATION
ol = Z (22} pop | ER A TYPE AND Iy o 1o
@} CEPTH 2 ag i pbzR%8 SURFACE 29[ §§§§ =
il “lzz2s |avonz] 2 2 DESCRIPTION 1o [ 3 FEErE
[ 96 18931186 ft % T
Fresh, mediumn bedded, pale ]
}(ellownsh brown (10YR 65/2), —u B
rained, medium strong, ] :
ARGILLACEOUS LIMESTONE. — ,=
{ST. LOUIS FORMATION) - k
E— :
[ H
{ e o V'¥ & JPLSM :
- 98 — e
T J
M H
-] @..PLSM i
iy 4 ey
- 5/20/95 @ 15:30 H
|--—] 382.20 End of Run 9 J
Lo 99.00
S
=
4
- 100 = A
L ——
bdd
T & JPLSM
—
e
{ 101.5-105.0 ft, —— |
Silicified ——
- 102 | -
=
. -
= $F.PLEM
]
- 104 —— 1o [ -
N J,C.8M,CL .
—
105.0-115.5 1. —
Scattered stylolites, chert -
k- 108 i 1
——
1 E_é © J,PLSM.CL ]
- |
——
L— 1
—— “#4,PLSM.CL i
i N
~ 108 —
] 4
-
M 5/20/95 @ 16:15
|1 372.20 End of Run 10
- 109,00 ]
—
= JPLRCL
s 11 _— -
o —— |
- 100 1
: AR R @).PLACL
] ®J,PLSM ‘
- 112 1

DEPTH SCALE:
DFILLING CONTRACTORA: LAYNE-WESTERN
DRILLER: D. MAHURIN

12

LOGGED: D. ALLOWAY
CHECKED: B. TILTON

DATE: 8/13/95

Golder Associates




RECORD OF DRILLHOLE PZ-105-SS

Sheet 8 o g

DAILLING CONTRACTOR: LAYME-WESTERMN
DRILLER: O. MAHURIN

CHECKED: B, TILTON

DATE: 8/13/85

Golder Associates

PROUECT: LAIDLAW/MALFS BOFING METHCD: NS Core & watsr DATUM: MSL COLLARELEV: 481.2
PACJECT NO:; 943-2848 DRILLING DATE.  5/20/95 - 5/21/85 COCRDINATES N: 108642135 E: 516230.23
LOCATION: BRIDGETON, MC DAILL AiG: CME 75 AZMUTH: 0 INCLINATION: -80
BRCK TYPE J-Joint PL-Planar P-Pofahad #o-FeOxida o =
w F-Fauit C-Curved H-Sikensiced CL-Clay Irtal z T = Q
o ] SShea U-Undulating SM-Smocth CH-Chiarite .| 5 g = 2
g 81 8-Beddrg ST-Stepped B-Flough H-Haaled iz B = & |
B 3 |__F:Fosaton -ireguiar YRy, Pough GRF.Gravel Filad S E S Ex g WATI;gTES
W = 7 av s | 8 e & LEVELS
y i DESCHIPTICN &]:; ey . w% g § DISCONTINUITY DATA — = [ g z 1§ INSTRUMENTATION
A ik ZiE2lpon | 52 S, TYPE AND Fu 2 s o
O | OEPTH | 5 O3 2% b582S SURFACE Qe E2 Floag2g &
T = Tloaes U o o DESCRIPTION G Iz Zz\foroay o g
@@ | om e [ ] HEIY ooz ot ee &
- 112 -
85.3-1186 it § .
Fresh, medium bedded, pale £PLSM .
yetlowish brown {10YR 6/2), R
fine grained, medium strong, :
ARGILLACEOUS LIMESTONE, :
(ST. LOUIS FORMATION)
i
@ J.PLSM (3 .
b 114 .
@ J,STR 4
n |'® @.J,PLSM,CL (2} )
i~ 118 _1.
[
- ®{JPLSM
=118 F— /20495 @ 17:15 =
End of Run 11
J Ended drilling for the ]
118.6-131.5 1. - JPLSM.CL day
1 Fresh, medium bedded, pale g 16220 5/21/95 @ 7:30
o yellowish brown (10YH &/2), L7500 Resume drilling
mictocrystallineg, medium y ’
strong, LIMESTONE, —
: fossiliferaus, (ST. LOUIS e
! FORMATION) o
- 120 - .
] :
120.5-121.4 ft -
Claystona layer —— 3
— ]
= ]
= 1
- 122 j:é b
123.0 1 % é
Calcite crystals on fracture o E.gt,gM,CL
E 12 | '
S—— 2%
123,7-125.3 ft. — ]
[ |24 | ARGILLACEOUS LIMESTONE N
124.0 1, -
Calcite crystals on fractures 1]
e
4
! %
- 126 - ~
!
s - #3,PLSM,CL
[ - —
-] 28,PLSM.CL )
i ]
(- 128 | 128.0 1, 1
Calcite crystals on fractures
DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY




PRQUECT: LAIDLAW/RI-FS

BORING METHOD: NS Cofe & water

RECORD OF DRILLHOLE PZ-105-SS

DATUM:  MSL

Sheat 7 of 8
COLLAR ELEV: 4B1.2

DRILLING CONTRACTOR: LAYME-WESTERN
DHILLER: D. MAHURIN

CHECKED: 8. TILTON
DATE: 8/13/55

Golder Associates

PROJECT NO:  843-2848 CRILLING DATE:  5/20/95 - 5/21/95 COCHDINATES N:  1066421.35 E: 51823023
LOCATION, BRICGETON, MO DRILL RIG: GME 75 AZIMUTH: 0 INCUNATION:  -80
HOCK TYPE: Jnloi PL-Planar P.Polished Fe-FeChide o -
F-Fault S-Eurved K-Siensided CL-Clay Inf z T o &
- o | Sshea U-Unculating SM-Smoath CH-CHoxite g |5 gz =
g 8l seeding ST-Steppad R-Rough H-Hoaled aiil e Bl 2 8 €
“e o | ~Fotaion mogUlar VRV, Rough GRF-Gravel Filed R el e x B WATES‘E_%ELS
it 2 Y T w=|le | 88
h DESCRIFTION I | = i DISCONTINUITY DATA z w A INSTRUMENTATION
o < | ELEV | @ pud 53 £ 2 1~
3 & [ | 2 IEE] faD B Pt TYPE AND Za z 2 |4
5] DEFPTH 3 UE E5 3338 SURFAGE o Tl E|gB88R |-
w nggY
n 5298 [wewnz| 3 8 BESCRPTION |6 fzEiVesea\Eaniyse
- 128 { 126.0 . o w
Calgite crystals on fractures 3: L LPLR 1
% 4 9B.PLSM.CL 5/21i95 @ 8:30
|- 452.20 End of Aun 12
--1195.00
:
T F
1205 ft ] B.PLSM,CL (2)
Color grades to light olive )
. a0 | 9ray (5Y 52) i ]
=
S
1351416t ]
| Fresh, medium bedded, light
- 132 alive gray {5Y 5/2), fine i
grained, rmedium sirong,
AHGILLACEQUS LIMESTONE,
(8T, LOUIS FORMATION)
|
- 134 1a {120 .
9, PLSM,CL
e 136 .
i
i
E
J J,PLSM,CL |
- 138 -
! 5/21/95 @ 9:40 ]
342.20 End of Run 13
130.00
|
3 ?
- 140 : -
-
— |
—— i
-
H 100
141.6-148.7 1t % ) o J,PLSM.CL
Fresh, medium bedded, pale e
-~ 142 | yellowish brown (10Y 6/2) 1 “
to light olive gray {5Y 5/2), ——]
fine grained, medium streng, ] ]
LIMESTONE, (5T, LOUIS —_— #l {sPLSMCL ]
] EORAMATION] —
3 Stylolitic, clay filled e
. fractures gl
i
— 1
]
- 144 “
DEPTH SCALE: 12 LOGGED: D. ALLOWAY




RECORD OF DRILILHOLE PZ.105-88

Sheet B of 3

PROJECT: LAIDLAW/RI-FS BORING METHOD: NS Core & water DATUM: MSL COLLARELEV: 481.2
PROJECT NC:  843-2848 DRILLING DATE:  5/20/95 - 5/21/95 COORDINATES N:  1066421,35 E: 516230.23
LOCATICGN: BRIDGETON, MO CAILL AiG: CME 7S AZIMUTH:; 0 INCLINATICN: -2Q
- HOCKIYPE J~Joirm PL-Pranar A-Polshed Fa-FeOide %) 2:
F-Fault C-Curved K-Sheansided cL-Clay Inf¥ z T o w]
b1 a | SShea U-Undiating 5M-Smocth CH-Chiortie A S 3 kE
5 o B-Bedding 5T-Stepped R-Rough H-Healod Fuwf z ] J 8 |2
RE 5 [ Frotaten 1ireguiar VR-V, Rough GRE-Gravel Fied rﬁ—:g w g X I& WAT:gTES
L 2 = E= |l = = £ o LEVELS
Iy DESCAIFTION q: e o lu E [ § DISCONTINUITY DATA - z @ 9_ z |& INSTRUMENTATICN
& fl——|Z2]53] nev | ER " TYPE AND Eg 2 o |o
U | pePTH 5 ug 5% |38%8 SURFACE Ay s 2 Z[oB883 I
w 2ZEL
0 8398 [oswnl] 8 2 DESCRPTION |0 [2E3\esepikyezee
144 g e487 1 -1 ]
Fresh, medium bedded, pale ] ]
yellowish brown {10Y 6/2) - ®
i to light olive gray (5Y 5/2), JPLSM,CL (@
fine grained, medium strong,
LIMESTONE, (ST. LOUIS -
FORMATION) : |
Stylolitic, clay filled -
| fractures S
! )
f 146 { 146.0-147.0 fL :*I:‘ -
Clay filled vugs and fractures L ® ]
[ abundant ﬁ_w 1 | 1o JPLSM,CL
E * ®JPL,SM,CL 4
i 1
148.7-149.0 R, { %
1 Siightly weathered, thinly j 4
~ 148 {ibedded, grayish orange 1 -
(10YR 7/4), fine roa;—ré)eﬂhg 1
medium strong , very -
shallow vugs, (ST. LOUIS 532 54 1+ PLSM.CL 521195 @ 10:30 1
FORMATION) BB A asa.20 | Eng.of difing
End of Record of Drillhole 138.0C 148.00
at 148.0 ft.
]
L 150 -
]
]
= 152 -j
- 154 -
e 156 -
]
o 158 ]
.
— 180 5

DEFTH SCALE:
OFILLNG CONTRACTOR: LAYNE-WESTERN
DAILLEA: D. MAHURAIN

1:2

LOGGED: O. ALLOWAY
GHECKED: 8. TILTON
DATE; 8/13/95

Golder Associates




000005

LAIDLAW WASTE SYSTEME INC,

SOIL BOREHOLE LOG

{HE

BLOW/ 8 IN.

£

:
i

AND
DESCRIPTION OF MATERGAL

SAMMER TYPE

SITE NAME AND LOCATION DFELLING  WETHOD: BORING NO.
4.25 inch LD. Hollow Stem Auger FZ-108-KS
SHEET
SAMPLING WETHOD: I ogr 2
L ATDLAWARL - S\MT] SPLIT SPOON: 20 inch O.D./L5 inch LD, (SP) DRILLING
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13716 inch LD. <SHX| START FINISH
OPERABLE UNIT 2 WATER LEVEL TaiE e
THE 10:30 13:55
DATE DATE DATE
oo ESEN" oo scon [ S0 o0
DRAL RiG CME 75 - TRUCK MOUNT SURFACE CONDITIONS
ANGLE BEARING
SAMPLE HAMLER
Eg SAMPLE NUMBER REMARKCS

0.0-20 Ft) No sample collected

1

[ 2 ¢4568.2> 20

e 2 1.5 (2.0-4.7 £1) Firm, prownish groy

- 2 a ¢{5YR 4/13, CLAYEY SILT, NR, damp,

- 2 frw (CL-ML), CLOESS) sp

Bl ®

A

- 4 2 L7

- g . {45613 4.7

- 0 F " TA7-B.8 ftJ Very stiff, Brownsh gray SP

[ 3 (5YR 4/1), CLAY, Lttle silt, NR, damp,

[: (CH), (LOESD) @

sl

- g

- XY

[ . 100225 SH

= ®

=8 e

- & 20

- 8 o600 <P

foe G 3 (8.8-11.9 ft.) Very stiff, mottled pale

- yellowish brown {I0YR 6/2) and moderate @

-l yellawish brown (Q0YR 3/43, CLAY, Litle

L. silt, iron stained, NR, damp, (CL),

- 10 4 {LOESS)

foome 0.1 - .

- 4 B @ 10.0-12.0 ft, stiff

= I P
7

- 11 ®

— {44849 119

=12 \ CILS-15.0 Ft3 SHFF, light olive gray

[ 5 (SY 5/2), CLAYEY ZILT, iron stained, NR,

- s damp, (CL-ML), (LOESS) -

—13 |5 ©)

- 14

2 sP
23

pnbodoa b o boobob oo bdnadboo b b

Note: All depth
neasured from
top of | foot
thick gravel

poad

LAYNE-WESTERN

DRILLING CONTR

M., HIRT

LOGGED BY

943-28B48

JOB NO.

CHK'D BY _ V. HERST

2/28/93

DATE

PZ10BKS

FILENAME:



V./2/ /o[ [ 4

LAIDLAYW WASTE SYSTEMS iNC,

SOIL BOREHOLE

LOG

SITE NAME AND LOCATION DRELING METHOM: BORING MO.
4.25 inch LD Hollow Stem Auger PZ~108--KS
SHEET
SAKPLING METHOD: 2 or @&
SPLIT SPOON: 20 inch O.D./15 inch LD. <SP DRILLING
LAIDLAWNRI-FSA\MO
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O0.D./2 13716 inch LD. (SH) START FidtsH
OPERABLE UNIT 2 WATER LEVEL TWE TIME
TiE 10:30 13:35
OATE DATE, DATE
NORTHING: 1066704.02 as88/95 | 2/28/95
DATUM EASTING: 51543162 ELEVATION 460.8 CASING DEPTH
DRLL RIG  CME 75 - TRUCK MOUNT SURFACE CONDITIONS
ANGLE BEARNG
SAMPLE HAMMER
:|: ! ;
@ SAMPLE MUWBER
Exg |~ AND REMARKS
55 5 DESCRETION OF MATERWAL
P (15.0-15.3 ft.> Compact, pale yellowish Sp —
- brown (10YR &/2), Fine SAND, to gravel, -
L b o NR, dry, {$P), (ALLUVIAL (445,3) 15_§F oo
=18 ., 5 oo b Te T US5-2L2 Ft) Dense, very lght gray —
| . End IR (NB), LIMESTUONE GRAVEL interbedded, with )
- ooy ® mediun dark gray (N4), fine SAND, -—
— 17 L%, ] (SR gravel, NR sand, dry, (GP), sp .
"~ s o (ALLUVIALD @ —
i R L] e
o e Lo wmmnd
i Y p—
pua L P P _
= 25 g e
— 14 |woof <P 1
e 49 115 —
—20 |, Lo -
- 15 EXg —
F_" 23 (301 <P -
— 21 |32 (43961 212 -
- (212-27.7 Ft) Hard, medium dark groy @ -
I—» {N4), CLAY, NR, damp, (CH), (ALLUVIUM) ot
- o]
—22 (|, -
- 18 |=F -
- 24 <301 sp 3
--—23 30 @ D —
- 24 6 o ]
- 13 20" -
gy Sg s 8 247 ft. becoming dark gray (N3) 3P ]
- @ e
- 26 9 08" -
i7 X .
- 38 juen ) —1
27 |4 : 43313 277 g
- (27.7-293 Ft.) Hard medium lght gray \_ —
- (NG), SILTY CLAY, NR, dry, (CL), -
— 28 (ALLUVIUM) (4315 293 —
7 g% e (29.3-30.0 F1) Very dense, very Lght -
S0 3tesn gray, (N8), LIMESTONE GRAVEL, SR, dry. sp -~
{GP) —
29 £nd of Scil Borehate Log ot 300 ft. (:) — Auger/split
See PZ-106-KS Record of Drillnole for - spoen refusal
rock descriptions -~ at 300 feet

LAYNE~WESTERN

DRILLING CONTR

HIRT

M.

LOGGED BY

543-2848

.
.

JOB NO.

HERST

W,

CHK'D BY

2,28/99

DATE

PZ106BKS

FILENAME:



DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER; D. MAHUAIN

CHECKED: R. BCOTH
DATE: 2/28/95

Golder Associates

RECORD OF DRILLHOLE PZ-106-KS Sheet 1 of 23
PROJECT: LAIDLAW/REFS BORING METHOD:  NX Core & water CATUM: MsL COLLAR ELEV: 4818
PROJECT NO:  B43-2848 DRILLUNG DATE:  2/28/85-/13/85 COORDINATES N:  108703.2 E: 5154321
LOCATION: BRIDGETON, MO DAILL RIG: CME 75 AZMUTH: 0 INCLINATION:  -80
POCK YRS, 4~Jort PL-Planar P-Polshoed Fe-Fence p -
" F-Fan C-Curved K-SBunsided CL-Clay InfE z | = o )
ot o] Sshear U-Unculating SM-Smooih CH-Ghéorite i 5 g = B
i a B-Hoddng 5T-Stepped A-Rougr H-Hoalad "{ﬁi z i 3 8 &
e o | _Frotmon irogdar VAV Fough  GRF-ravel Fied 5% - B WAT:gTLEVEES (5
B g % “15°| 5380 g
Ra DESCRIFTION T o 1o E g 5 DISCONTINGITY DATA - 29 INSTRUMENTATION
a g Z {53] map EQ Sug TYPE AND o o |7
S Joerm | 3 [89 2 b33 sumace SO Ee  &ls5883
F [+ [ : | © - -
o 2228 atwatf 38 oEscRPTION 16 fEiXVrzzeERRses
" " {o0s00tt )
See Soil Borehole Log
PZ-106-KS
~ 18 -
‘= ﬂ -
;
i
- 24 1
]
i
4
- 26 =
f
. g i
]
]
- 431,80 431,80 N
30.0-36.5 it 56.00 [ 30.00 2 $IIRE 2/28/95 @ 14:45 ;
Fresh, medium bedded, ] : F e Begin coring i
yellowish gray (5Y 8/1) —— s !
to light clive gray - % & PLSM )
(5 6/1), mediuvm grained, - 1 23 ' w
medium strong, ARENACEOUS  EX = )
LIMESTONE, {(ST. LOUIS 1 g
FORMATION) ] .
. ;
- 32 ' = -
DEPTH SCALE: 12 LOGGED: M. HifT




RECORD OF DRILLHOLE PZ-106-KS Sheet 2 of 23

PRCJECT: LAIDLAW/AIFS BORING METHOD:  MX Cora 8 watet DATUM: MSL COLLAR ELEY; 481.8
PROJECT NO:  943-2848 DRILLING DATE: 2/28/95-3/13/95 COORCINATES N 106703.9 E: 5354321
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: " 0 INCUNATION:  -80

DEH:H SCALE

ROGK TYPE

J-doim PL-Plansr P-Polshed Fe-Falndde
F-Faut CCurved K-SBansided CL-Ctay Infil
S-Shaar U-Undulaling Si-Smooth LH-Chome
B-Bodding 5T-Slepped R-Rough H-Hazad

FF oliaion |- Irregpdar VR-Y. Reugh GRF-Gravel Fiiad

DISCONTINUIMTY DATA

NOTES
WATEA LEVELS
INSTRUMENTATION

INDEX

WEATHEAING
INDEX
STRENGTH
POINT LOAD
INDEX {psd)

{FEET)

DESCRIPTION

GRAPHIC LOG

@ TYPE AND
%8 SURFACE
=
w

TEST ORIENTATION

CORE
RECOVERY
B
[«
FRAGTURES]
CORE

PER FOOT
GRAPHIC
LOG

DESCRIPTION

2
s
]
8
i@

[
ag DIF wit
g FR
MW
HW ow
As AB

R

30

150

300
80¢

32 130.0-36.5 1,

Frash, medium bedded,
yellowish gray (5 8/1}

1o light olive gray

(5Y 6/1), medium grained,
medium strong, ARENACEOUS
LIMESTONE, (ST. LOUIS
FOAMATION)

33.5-34.0 1,

Hard clay infilling

34.0-24.5 11,

ARENACEOUS DOLOMITE ., 44

34,30

CRBBR
AR

i

34

]

1 fsan

Lre

A

Core Joss probably due te
highly fractured nature
of rock

Core Loss

8

426.30

36.5-37.9 ft. 3850 |w
Highly weathered, thickly
laminated, medium dark gray
(N4), fine grained, medium
strong, SILTSTONE, il
(ST. £LOUIS FORMATION) 5
Cross bedded, Limestone 42390 %
ag [|preccia 37.90
37.9415 4. )
Completely weatherad, thinty
laminated, grayish black {(N2),
very fine grained, extremely
weak, CLAYSTONE, (ST. LOLUNS
FORMATION)

38.5-38.8 1L

80° silt crossbeds, pyrite

crystals abundant

8a%

@ | B,PLSM (3

®4,1.5M (5)

41.0-41.51.

Greenish gray (SGY 6/1)

iclay layer 420.30
41.5-42.7 ft. 41.50
Fresh, medium bedded, light

4z | greenish gray {SGY 8/1),

medium grained, medium strong.
ARENACECUS LIMESTONE,

(ST, LOUIS FORMATION) a1s.10
[42.&42.? it 42.701 T
Clay infitling N
42.7-48.4 .

Fresh, thickly bedded, medium
light gray (NG}, medium \
grained, medium strong, LY i
44 | SANDSTONE, {ST. LOUIS s

FORMATION) [ |

419.30
42.50

st A AN

Bit getting plugged cff

d [e6%

48 | 46.0-46.5 ft.
Siltstone
45.7-46.8 ft.
Claystone
46,8471 L
Chert
47.3-47.5 ft.
Siitstone
47.5-48.1 f1.
Clay layer

414.50
47.30

4 {36%

DEPTH SCALE: 12 LOGGED: M. HIAT
DRILUNG CONTRAGTCR:  LAYNE-WESTERN GHECKED: R. BOOTH Golder Associlates
DAILLER: . MAHURIN DATE: 3/20/95
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RPN




RECORD OF DRILLHOLE P2-106-KS Sheet 3 of 2
PRCJECT. LAIDLAW/ALFS BORING METHOD:; NX Core & water DATUM: MSL COLLAR ELEY: 4a1.8
PACJECT NO:  843-2848 DRILLING CATE:  2/28/95-3/13/85 CCORDINATES N:  106703.9 E: 5154321
LOCATION: BRIDGETON, MO DRILL AIG:  CME 75 AZIMUTH: © INCUNATION:  -80
FOCK TP J-Jort PL-Planar P-Polshed Fe-FeCnide
; ) =
" F-Faur C-Curved K-Sikensided CL-Clay Ireft z T o [8]
! o] Sshex U-Undulatng SM-Smoath CH-Criorita i 5 b
o Q B.Badding 5T-Stepped R-Rough H-Healed Ty =z — a4 =
GE 2 | Frolaion {imegutar VRV, Rough GRF-Graval Filnd FE1E 21 5 5 &l WAT’;gTES
4 2 = FER I B 2 LEVELS
) oy DESCRIPTION T e o u?u E::} § CISCONTINUITY DATA — 2 @ o 2 = INSTALIMENTATION :
8 z 2153 a0 | B8 Sig TYPE AND I R 2 @ g
S |oepTh | 3 {80 25 pilz8 SURFACE G 3e  E|z883% M :
A o 275 DESCRIPTION G 1zzzWWovoullvoen o
a2 M o© OEINGECDC $RE T R T H

- . -

waanl :

[ 48.4-52.3 R, 48,40 -] ]

|, Moderately weathered, medium i
bedded, mediurn light gray - ]

[ (N6), fine grained, medium -] ]

] strong, LIMESTONE, (ST. LOWIS 1] ]
FORMATION) - )
Stylalitic L]

E_ o [19.6:50.6 _— JERCL )
Chert nodules - 4 jos% ]
50.0-50.1 ft, - 3
Claystone M 4
50.3-50.6 It % ]
Claystone i
51.0-51.5H ==
Claystone

1
o] 404,50
52.3-55.7 ft 32,30 4
Slightly weathered, medium - 4R @)
hedded, light olive gray 8l JILR

3 (5Y 6/1), microcrystaliine, -
medium strong, LIMESTONE, 515 $UiR
(ST. LOUIS FORMATION) ] B

3 Stylolitic, numerous pyrite - 4R :
crystals =] LR (2) ]

e — ]

= j

! ——

== ]

———
== fJLR () ]
55.7-59.6 . ‘ b 5 o9 ]

i« 56 | Slightly weathered, medium - -3
hedded, medium light gray 1
{NB), fine grained, medium St ] JPLR.CL
strong, AHENACEQUS —— 1
LIMESTONE, (ST. LOUIS e

1 FORMATION) o 4
Porousivuggy, some pyrite - ]
crystals and chert nodules, ey 4

b vugs <1 mm. diameter i J

i~ 58 %"“—1 -3

i 1
L-‘r""'*
= PO
sppzol T | 5840
59.6-70.0 &, 59.60

- slightly weathered, medium _
bedded, light clive gray
{(5Y B/1), fine grained,
medium strong, ARENACEQUS i
DOLOMITE, (ST. LOUIS
FORMATION) ]
Porousjvuggy, vugs <1 mm. s

t § o ¢J,PLSM j

] 62.262.8 It B.PL,SM
Claystone ® R

F 62.8-634 ft, s ?'EPF';SM , % {
Calcite crystais calcite erystals : %

» LI NRR: & % 1

b 54 ¥ -

DEPTH SCALE: 12 LOGGED: M. MIRT
DAILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH Golder Associates
DRILLEF! D. MAHURIN DATE: 3/29/95




RECORD OF DRILLHOLE PZ-106-KS Shest 4 of 23

PROJECT: LAIDLAW/AIFS BOAING METHOD: NX Care & water DATUM:  MSL COULARELEV: 4818
PROJECT NO:  843-2848 DRILLING DATE:  2/28/85-3/13/95 COOQRDINATES N:  106703.9 E: 5154321
LOCATION: BRIDGETON, MO ORFILL AIG:  CME 75 AZMUTH: 0 INCLINATION: B0
BOCK TYPE J-doirt PL-Plarar P-Polghed Fe FeGxide . -
w Ffaun C-Curved K-Siensided CL-Clay Inf b T a fa)
| @ 3-Shew U-Unduiating SM-Smocth CH-Chicrite E. | B 2z kE
5 aQ B Baddiy sT-Stepped R-Rough H-Heated Yy = ] - N
ia E‘ S F-Fokation l-neguiar VR-V, Rough GRF-Gravel Filed ;g o % = 5 Z WAT:gTES
g ] Q - s = = 8 iF LEVELS
1= peseRPTIar E TRE W& # 5 DISCONTINUITY DATA — % 7 g2z INSTRUMENTATICN
a Iy Z |&&] mop 5E i TYPE AND Zu > o E
@ |oerm | 2 Sg 23 L%Sﬁ 8 SURFAGE 295E  Bie [a8888 -
il 3398 [newe2| 3 3 pEsCRIPTIGN (G (22 2ifezop\pgra g
- 64 ;
® JLR
calcite crystals
64.7-65.2 ft - : FJ4LR
calcite cryslals 4
®JLA R
P J LR
3 calcite crystals
[ o [65.9:66.9 1 Sl A
Calcite crystals and iron
staining
Gg; 523 T 845 4
67.8-68.6 M. : ‘rJ.f.SM End Core Run & i
88 | Caleite crystals, some iron =1
staining 1
‘LJ.I.R ]
elJ)sm 4
&
] 68.7-70.7 It & JPLSM
. i 391,80 FJ.PLSM
) 70.0-98.0 ft - 70.00 ELE": 4.19m
Fresh, medium bedded, light ] b St
olive gray (5Y €/1), medium ) ® JIR Fe
! grained, medium strong, & J'I’R'
LIMESTONE, (5T. LOUIS . i e
FORMATION) —Lr—-
——
-~
72.6-73.3 ft EE_._
0° calcite vein v
&= ,
e :
73.473.6 1t o ) &
Arenaceous, slightly weathered -~ FLLRCL (2 B
] 4
:- 74 i =
L 387,40 &30 j
[y T End Core Bun 7
£= ?
&
. % &JLR (2
- 75 - ;
76.4-80.2 it - § &R -
Microcrystailine, stylolitic - 4 W i
[ 1 106 f‘ f 4
o= s [T ~
] 4.0,1,5M (3)
[ £
F- 78 %
= $ULA 0
! = A
. A
—— 2
[ ] S
79.6-79.8 fr - &J.PLSMCL :
Dolomite layer Fj*
- 80
DEFTH SCALE: 1.2 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH Golder Associates

DRILLER: D. MAHURIN DATE: /29/95




RECORD OF DRILLHOLE PZ-106-KS

Sheet 5 of za

DAILLING CONTRACTOR: LAYNE-WESTERN

DRAILLER: D. MAHURIN

CHECKED: RA. BCOTH
CATE: 2/29/35

Golder Assoclates

PROJECT: LAIDLAW/RI-FS BORING METHOD:  NX Core & water DATUM: MSL COLLARELEV: 481.8
PROUECT NQ:  843-2848 DRILLING CATE:  2/28/95-3/13/65 COORDINATES N:  106703.9 E: 5154321
LOCATION; BRIDGETON, MO DORILL AiG: CME 75 AZIMUTH: 0 INCLINATION: .80
LTVEE JnJoint PL-Planas P.Pokahed Fe-FaChida - = l
w F-Fast ¢-Curved K-SBrensided CL-Clay Infa Z T =] 0 ;
| o] sshex U-Undutating SM-Smooth GH-Chiorits i o] g 5 |z
z O} BBeddng ST-Stepped F-Flough H-Hoaled ol B! < A
5 & | FeFoton 1imaguiar VE-Y. Rocgn GRF-Gravel Filag Sl ES] By B wa TZSTLE:IELS
b T @ w= | B g 0 [z
2 DESCRIPTION I iy m% 4 § D;%_CONTINUWY DATA . g @ g2 5 INSTRUMENTATION
o = Z |&8] map gu 5y TYPE AND Ty . o Ut
C oS (08 25 b3B%38 SURFACE Ao T #logg2z
FT) < 3 P woe < @ DESCRIPTICN g z2EJ v o -muwﬂnvmm"u
2598 |vewn®] & 8 nxrfroid Eddan d
59 170.098.0ft .
Fresh, mediumn bedded, light
olive gray (5Y 6/1}, medium ]
grained, medium strong,
Li(l;ﬁ?ﬂﬂgﬁ,) {sT. LoUls
F =
E: 4
80,9-82.81t o {190 § JA (2} i
r Fine grained, arenaceous = 2
1 &
_— : -
-
B 9.
T 10:15 :
) End Care Run 8
5
: J,PLSM,CL
[ e | 8308421 JLR .
Calcite filled vugs ]
85.0-87.1 1. 1
Microcrystalline, stylolitic &R
4
™~ B8 m‘“‘E g |00 -
= .
E ® ) PLSM {
SN
= 1
T {71883t : ]
1-88, : 4
Porousfuggy Dolomite % J,PLSM
=
-
S—
- |
- 88 i J
i 88.3-90.6 it % ]
Microcrystaliine, stylolitic - 0‘ B LA ]
- 4.,R
r o
[T A
7240 11:05 |
- 86.40 K )
#4..2 End Core Run 9
- 80 % e
90.6-92.0 ft. ——
Porous/ivuggy Dolomite —-
—
i 8.pPLA i
F a3 ] v 2 % |
92,2941 ft. e j JRA.cL g
Mictocrystalline, some silty ) J.1LSM SRS
H Jaminae - 10 {99% » 41.R 2
H -1 ’ 2J,),R :
Eﬁ;
-
= J
v 04 ] .
% ..R,CL
-
- == ®J]RcL )
95.9-96,1 L 1
96 | Moderately weathered, 3
arenaceous
DEFTH SCALE: 1:2 LOGGED: M. HIRT




RECORD OF DRILLHOLE PZ-106-KS

Sheet 6 of 23

PROJECT: LAIDLAW/MRLFS BORING METHOD: NX Core & watar DATUM: MSL COLLAR ELEV: 4818
PROJECT NO:  843-2848 DAILLING DATE:  2/28/85-313/95 COORCINATES N: 1067039 E: 5154321
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: Q INCLINATION: .80
POCK TYPE J-Joirt PL-Planar P-Polthed Fe-FeChdida i =
- F-Fa C-Curved K-SHisaicad CL-Clay Infl z T o o
4 o] Sener U-Undudaing SM-Smooth GH-Ghiorta g. 15 =2z
s bot B-Bedding ST-Stepped F-Rough H-Healed ol S| 2 a8 |2
2F b Fokation 1imeguiar YR-V. Aough QRF-Graval Fiod 0 | W o = = NOTES
TG DESCRIFTION g P a DISCONTINGIEY DATA iF1E 2] 3 g & WATER LEVELS
S E S ;.g »8— —1 3 @ & z |8 INSTRUMENTATION
a i Z 53] mao 5 Yo TYPE AND Ig » o E
G qoERTH S Cg ZE pgRxs SURFACE SE 52 ] R583 |-
o o3 e L=
= 2872 {oroas | 8 8 DESCAIPTION o [222Veres\koasas
% 7009808 -
Fresh, medium bedded, light
[ olive gray {5Y 6/1), medium %J,PLSM,CL
grained, medium strong,
LIMESTONE, (ST. LOUIS
{ FORMATION) :
97.597.81L
[ Dolomitic 10 {es%
. 363.80 _
98.0-119.3 f8, 88.00 .
! Slightty weathered, medium :
bedded, light olive gray )
{5Y 871}, fina grained,
[ medium strong, DCLOMITE,
] (ST. LOUIS FORMATION) )
Porousfruggy 35240
99,40 11:55 !
End Core Run 10 4
1 101.2-104.3 fr p :
Medium grained Limestone p j;tngL
®JLR ]
- 102 -
] ®J,PLA 1
o 9
8.PLR @ ]
r 104 - 1
E
I %J,PLSM.CL )
L * 3
h A
!
[ ]
E
107.3-108.0 |t.
Interbedded Limestone and
t Dolomite |
- 108 | 108.0-110.9 1t | Ny
Arenagecus Limestone @R
] ©..15M CL ]
] - ® ]
{ 352,40 d1R
10040 13:25
1 End Core Aun 11 b
- ®JLA(2) 1
~ 110 { 110.0-110.3 ft : -
1 45° healed fracture 2%‘}:3 €J.,R 1
8% Etd
12 [98% gg ® JLR.CL
I 11101119 ft ] & 1
Moderate to highly weathered, £
eeeeeeee arenaceous Dolomite, some i 1
chert ?5§
e
o
e 142 ek N
DEFTH SCALE: 12 LOGGED: M. HiAT

DAILLING CONTRACTOR: LAYNE-WESTERN

DRILLER: D. MAHURIN

CHECKED: A. BOOTH
DATE: 3/20/95

Golder Associates




RECORD OF DRILLHOLE PZ-106-KS

Sheet 7 of 23

PROJECT: LAICLAWMRIFS BORING METHOD:  NX Core & water DATUM: MSL COLLAR ELEV: 4318
PACJECT NO:  943-2848 DRILLING DATE:  2/20/95-3/13/95 COORDINATES N:  106703.9 E: 5134321
LOCATION: BRIDGETON, MO CRAILL AIG: CME75 AZIMUTH: 0 INCLINATION:  -g0
ROCK IYPE Jnlortt PL-Planar P-Polshed Fa-FeGrde o -
o F-Fauh C-Curved K-Stensided CLClay Infd z ey Q Q
3 a S-Ehear U-Unduating $M-Smooth CH-Chiexite - T S 7 =
It ] B-Bedding ST-Stepped R-Fough H-Haaod Ful =z 0] S & ped
ag o |__FFofaton Mirreguar VAV, Rough GRF-Gravel Fiiad :g 2 2 En B WAT';OTES
Tw DESCRIPTION £ 1= i ECONTINUITY DATA gl o8 & ENSTHUE;“'ET%N
‘A ELEV | Q@ |uw Q =
a F Z |%8] pap g R . TYPE AND o > a E
@ | pEPTH 2 o8 25 bggxs SURFACE ALl EloB8385 =
o [ = o e
" 5292 |ason2] 3 8 DESCRPTION G f2Z2\ezoxlEdpzes
=112 -
112.0-112.4 1. ® .
Crystalline Limestone, JLR.CL )
moderately weathered ® J,5T,.5M ;
2ILSM (2) H
i
H
113.2-115.0 1t 3
Crystalline Limestone foisMeL @) 1
# J,PL,SM 4
- 114 ~
€.1.1.5M !
§
115.0-113.3 1t.
10° calcite filled vain L FARAY)
{2 mm. thick) 4
! 1z [se%
- 118 -
! 4.,1,5M
117.0-119.00 ]
10° calcite filled veins ]
{2 mm. thick) ]
! 3
b~ 118 -
o 342.50
4 342 40
119.3-133.8 h. ~118.30 11840 14:05
Fresh, medium bedded, fight End Core Bun 12
alive gray (5Y 5/2), medium
i~ 120 | grained, medium strong, s
ARGILLACEQUS LIMESTONE, ]
(ST. LOUIS FORAMATION} : ;
Some bracioped fossils : ]
[ .
e . '““’"““‘_"E
-] 5
r e
- 122 1 e
- ...,I: E
’ == ]
[ ==
123.1-124.9 1, [
Greenish gray (5GY 6/1) to ﬁ ]
dark greenish gray (5GY 4/1), i ]
| Dolomite with calcite veins j: 13 |oe~ 1
L o4 and vugs b 2 : ___
= . ]
] | R QUIR : 1
124.9-126.0 ft. -] % 4.1 Rcalcite
10° calcite filled veins - 7‘3’;}_ 2
T & 5
[ z &,p
12661332 t = i LPLR @
Microcrystalline to fine % .
126 grajned, thinly laminated, : 5 -
ilt and Dolomite interbeds o Eg
— & ®J41R.CL (@
= %
T
127.6-331.7 f1. -] 3
Large chert nodules — 2
e 128 -

DEFTH SCALE: 1:2

DRILLING CONMTRACTOR: LAYNE-WESTERN

DAILLER: B. MAHURIN

LOGGED: M. HIRT
CHECKED: A. BOOTH
DATE: 3/28/35

Golder Associates




" RECORD OF DRILLHOLE PZ-106.KS sheot & of 2

PROJECT: LAICLAW/RIFS BORING METHOC: NX Cate & water DATUM:  MSL CCOLLARELEV: 4818
PROJECT NO:  D43-2848 DAILLING DATE: 2/28/95-3/13/95 COORDINATES N:  108703.8 E: 51542321
LOGATION: BRIDGETON, MO CRILL RiG: CME 75 AZIMUTH: 0 INCUNATION: 80
FOCKTYPE JnJort PL-Planar P-Polshed Fe-FeOnide o =
w F.Fauh C.Curved K-Sihenaidsd CL-Clay I z I (] o]
2 o] sShex U-Undclating §M-Smoath CH-Chiorits Z.| & § Z =
g 81 BBaddng ST.Stopped B-Rough H-Heaeg ol - & |£
ag 3 | FFolaton Hiregaas VALV, Flough GAF.Gravel Fited i glexn B WAT:?{T_ES
= g - =E = = - EVELS
Jg CESCRIPTION E o | s JE &5 QISCONTINUITY DATA - g | @& EI INSTRUMENTATION
a T Zileal pop | R Egg TYPEAND ig 2 o (B
& DEFPTH 3 u§ 5 rgo’éﬁ SURFACE 2338 o2 E|o5238 u
a - -
r 2398 Juswa2] 2 8 PESCRFTON [0 [zZz\ezeslEypape
"8 14149.3.133.8 1t i :
Fresh, medium bedded, light
olive gray (5 5/2), medium ®J.PL5SM
grained, medium strong, . 13 |e8%
ARGI.LACEOUS LIMESTONE, N
(ST. LOUIS FORMATION)
Some braciopod fossils 332,40 14:50
112940 End Gore Run 13
9 J,PLSM
- 130
1
®| 41,5M
L
#313M(2)
~ 132
132.4-132.5 ft. 4
Claystone  B.PLSM
[ 328.00
——————————————— @ 133.8 ft
134 }1: 33.8-1466ft. ] 133.80 [nferred top of SALEM
1 resh, thinly bedded, light 00 FORMATION
ofive gray (5Y 5/2), very 14 '
coarse ?rained, mediym strong,
FOSSILIFEROUS LIMESTONE,
| | (SALEM FORMATION)
- 128
- 138
138.7-130.7 ft 3£
Fine to medium grained -
] arenaceous Limestone, cross ] 322.60 &1 4, 5M 8:45
bedded 13020 :
® . PLSM End Core Run 14
139.7-142.1 11, 51::
L 140 Fine grained to p
microcrystalline -
140,4-140.7 f o
Chert layer %
o
® | J.PLSM
: Ll ®.,PLSM,CL
-2 14213424 f %
Clay layer "
= ®|JisMCL @
| 14251427 it %
] Chert nodules :
% [Jm
e F143.4-146.1 11 -
’ Medium grained Limestone —— 1
= ]
™ 144 “5
DEPTH SCALE: 1:2 LOGGED: M. HIRT
CRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: M. BOOTH Golder Associates

DRILLER: O. MAHURIN DATE: 3/29/85




RECORD OF DRILLHOLE PZ-106-KS Shest 8 of 23

PROJECT: LAIDLAW/RI-FS BORING METHOD: NX Cere & water DATUM: MSL COLLAR ELEV: 481.8
PROJECT NC: 943-2848 DRILUNG DATE: 2/28/95-2/13/95 COOADINATES Nt 108703.9 E: 5154321
LOGATICN: BRIDGETON, MO DAILL AIG: CME 75 AZIMUTH: O INCLUNATION: -80

ROCK TYPE

J-Jomt PL.-Flanar P-Polizhed Fe-FeOxide
F-Fautt C-Curved K-Sikeraidad Cl.-Clay Infd
S5-Bhear U-Unckdating SM-smoath CH-Chiore
B-Beddng 5T-Seppad B-Rough H-Healed
F-Folation I-Ittaguiar VR-¥, Reugh QRF-Gravel Filed

EMSCONTINUITY DATA

NOTES
WATER LEVELS
INSTRUMENTATION

/BCALE

{FEET}
INDEX

WEATHERING
INDEX
STRENGTH
PGINT LOAD

INDEX {psi)

DESCRIPTION

=4

ife o TYPE AND
o 8% SURFACE

o 9

0

GAAFPHIC LOG
TEST ORIENTATION

GRAPHIC
LOG

/1
3G
150
a0
00

BESCRIPTION

AUN NO
CORE
RECOVERY
il
B
Q
FRACTURES
& PER £0OT

40

20

2

4

[}

R5 R6E
R4

10
R3
R2
HY
Az
R3
A4
As
Re

144.0-144,4 it
Chert layer

[ 146.1-146,2 ft.
Chert nodule
146 | 146.2-146.6 It v
Thinly larninated, arenaceous %
Limestone, cross bedded 215.20

146.6-152.6 ft. 145.60 |
Slightly weathered, medium
hedded, pale yallowish brown
{10YR 6/2) to dark %ellawish
brown (10YR 4/2), fine
yrained, medium strong,
ARGILLACEQUS DOLOMITE,
148 (SsmEEM FORmNﬂON’

fight rOUSVUOTY.
intgrb?dggd chert n%u[eﬁ

148,8-149.0 it 148.80
Chert zone

15 joee ®J1R @

9:50
End Core Bun 15

= 150

150.4-150.7 fL.
Chert zone
®[.JUR

Driller reparts rock is
very hard

JLSM
151.8-152.0 ht @1 J,LR (2
Cheqt zone

= 152 1 1525 L

3 1 in. diameter, black

claystone clast 30920

152.6-160.5 ft. 152.60 f—]
Fresh, thinly laminated, light ] 408,70
olive gray (5Y 5/2), fine RS R
grained, medium strong, - '
ARGILLACEQUS LIMESTONE,
{SALEM FORMATION)

Crosshedded, nurmerous chert
134 | nodules/beds 71,
153.0-1536 ht -
Chert zone

®J4R
@] J.PLSM

N

10:40
End Core Run 16

il

]

J.PLSM

Driller reports rock is
very hard

155.5-155.6 1t

Chert zone

™ 158 4 y56.9-157.5 4

Pale yellowish brown

{(10'YH 6/2) to dark yelicwish ]

3 brown (10YR 4/2)
156.4 ft

Brachiopod fossils

157.0-157.2 ft.

Chert Zone

17 |97

a2,
L
c
w
=

158.2-158.4 f.
Chent zone

159.0-159.4 ft. —
r Chert zone [re) 3O 5O
L85 30
159,6-158.7 ft. - 1a | 100
Chert nodule = *

11:50
End Core Run 17

DEPTH SCALE: 1:2 LOGGED: M. HIAT
DRILLING CONTRAGTOR: LAYNE-WESTERN CHECKED: A. BOGTH Golder Associates
ORILLER: D. MAHURIN DATE: 3/29/95




RECORD OF DRILLHGLE PZ-106-KS " Sheet. 10 of za

PROUECT: LAIDLAW/R-FS BORING METHOR: NX Core & watar DATUM: MSL. COLLARELEV: 481.8
PROJECT NO:  43-2848 DRILLING DATE:  2/28/95-3/13/95 COORDINATES N: 1067039 E: 515432.1
LOCATION: BRIDGETON, MC DAILL AIG: CME 75 AZIMUTH: 0 INCUNATION; 80
ROGKTYFE J-Joirt Pl-Planar P-Polshed Fe-FaOnide @ -
“ F-Fautt c-Curved K-Siermaiced GL-Clay frifd = T g I}
=i I} 5-Shear U-Unaiating Shl-Smooth CH-Chorite ., 5 5 = k=
X 8| B-Beddng ST.Steppod P-Rough H-Hoaled Wi | oz Q by S it NOTES
g a‘ F-Folation biregular VR-V. Fough GRF -Gravel Filed Eg Tz = % g WATER LEVELS
! - z| E z z [
= i DESCHIFTION ; S z @ 5 DISCONTINUITY DATA g o g o T INSTHUMENTATION
ul ELEV wy Q =
a - Z i55] mab 28 By TYPE AND Zg . i o E
G | DEPTH 2 i°3 2% bgg3R SURKACE 250 GF |g8888 ¢
i€ o b - =3 P
o 2298 |ovon?] 3 3 oEscRPTON o fxZEferoslbooyes
™ 160
160.2-160.4 fi. @) J1L5M
Chert zone
160.5-174.3 11,
¥resh, thickdy laminated,
medium light gray (N§), coarse
Enamed, medium strong, $UUR
) 0SSILIFEROUS DOLOMITIC .U,
1 LIMESTONE, (SALEM
FORMATION)
-~ 162
~ 184
#.JST.R
1°° ) O
18 31
e 166
] ®| 1,PLSM
> 168
B
2
e \ 1345
[ T : End Core Run 18
=~ 170
> 172 J
19 |18 :
1
174 :
287.50 .
174.3-178.9 ft. 174,30 2
Fresh, thinfy bedded, paie 22
yellowish brown {10YH 6/2} to :
medium light gray {N6), f-c
grained, mediurmn strong, 3
CALCAREOUS DOLOMITE, :
(SALEM FGRMATION) it
Some fossils, cross bedding 4 3
- 176
DEPTH SCALE: 12 LOGGED: M. HIAT
DRILLING GONTRAGTOR: LAYNE-WESTERN CHEGKED: R BOOTH Golder Associales

DRILLER: D. MAHURIN DATE: 3/28/95




RECORD OF DRiILLHOLE PZ-106-KS

BORING METHOD: NX Core & water DATUM: MSL
DRILLING DATE: 2/28/85-3/13/95 COORDINATES N:
DAILL RiG: CME 75 AZIMUTH: 0

Sheot 11 of 23

COLLARELEV: 481.8
E: 5154321
INCLINATION:  -20

PROJECT: LAICLAW/RI-FS
PROJECT NO:  943-2844
LOCATION; BRIDGETON, MO

106700.9

ROCK TYPE

P.Polshad

K -SEansided
SM-Smooth
R-fough H-Healed

YR-V. Rough GRF-Gravel Filed

DISCONTINLITY DATA

Fo-Falnide
CL-Clay Inf1
CH-Chiorita

d-Jorm PL-Fanar
F-Fat C-Curved
S-Ghaar U-Unaudating
B-Bedding ST-Stepped
F-Fodiation Iegular NOTES
WATEHR LEVELS

INSTRUMENTATION

INDEX
NDEX

WEATHERING
STRENGTH

POINT LOAD

INDEX {psi}

(FEET)

DESCRIFTION

ELEV

DEFTH
FD

DEPT:. woALE

TYPE AND
SURFACE
DESCRIPTION

GAAPHIC LOG
TEST ORIENTATION

RUN NO
CORE
RECOVERY
xn
5]
a
; FRACTURES
3 PERFOOT
GRAPHIC
LOG

0
/]
30 DIP wrt

coae
80 AXIS
30
S FR
MW
Y

[ 1778 47231788 1

Fresh, thinly bedded, gale
yellowish brown (10YR 6/2) to
medium Iighl_g:;r {NB}, fine
to coarse grained, mediurn
strong, CALCAREOUS
DGLOMITE, (SALEM
FORMATION) 1
Some fossils, cross bedding 19 975
176.9-177.2 .
Chert zone
178.3-178.5 ft.
Chen zone

®.J,PLSM
J.PLR

2

~ 178

ga.ma?.uft od 4

ightly weathered, medium

begdgé, moderate yeliowish ‘?gg%

brown (10YR 5/4), medium '
rained, medium streng,
OLOMITE, (SALEM

™ 180 [ FORMATION)

Soma fossils, calcite

crystals, porouspiuggy

180.2-180.3 fr.

Chert nodule

14:30
End Core Run 19

%J.PLR

= 182

Aveorsebe

t, 183.9-184.1 ft.
184 Chert zone
20 [98%

= 186

L

J1L.SM @)

274.80
187.0-189.3 ft 187.00 i
Fresh, thinly laminated, pale T
yellowish brown (10YR 6/2),
medium grained, medium strong,
DOLOMITIC LIMESTONE,
[~ 128 | (SALEM FORMATION)
Some cross bedding, fossils

b sibisiid

15:30

189.3-201.3 it End Core Run 20

Fresh, thickly larninated,

light olive gray (5Y 6/1),

s 190 I interbedded medium and very
coarse grained, medium
strong, ARGILLACEOUS
FOSSILIFEROUS LIMESTONE,
{SALEM FORMATION)
150.8-191.4 1,

Brecciated

21 |ea%

T

= 192

DEPTH SCALE: 1:2
DRILLING GONTRACTOR: LAYNE-WESTERN
DAILLER; D. MAHURIN

LOGGED: M. HIRT
CHECKED; R, BOQTH
DATE: 3/29/95

Golder Assoclates




PRCJECT: LAIDLAWRI-FS
PROJECT NO:  843-2848
LOCATION: BRIDGETCM, MO

RECORD OF DRILLHOLE PZ-106-KS

BORING METHDD: NX Core & water
DRILLING DATE: 2/28/85-3/13/85
DAILL AIG: CME 75

DATUM: MSL
COORDINATES N:
AZIMUTH: @

106703.9

Sheet 12 of 23

COLLARELEV: 48%.8
E: 515432t
INCLINATION:  -80

DEPY

ROCK TYRE

DESCRIPTICN

{FE.. .,

RISL | PL-Planar
C-Curved

U-Undulating

P-Polshed
K-SBaraided
SM-Smooth
5T-Stepped A-Reugh

| Irragpdar VA-V. Rough

Fe-FaOmds
CL-Clay irf
CH-Chioms
H-Hualed
GRF-Gravel Filed

GRAPHIC LOG

DISCONTIMUITY DATA

[

CORE
RECOVERY
T
o]
a
30 DIP wrt

4 FRACTURES]
FER FOOT

8
8
10

20
2

CORE

WEATHERING
INDEX

TYPE AND
g SURFACE
DESCRIPTION

GRAPHIG
LOG

sw A

MW

AW o

STRENGTH

INDEX

POINT LOAD

NOTES
WATER LEVELS
INSTRUMENTATION

INDEX {psi}
TEST ORIENTATION

[~ 194

~ 168

~ 200

i 204

™ 206

~ 208

189.3-201.3 ft

Fresh, thickly iaminated,

tight olive gray (5Y 6/1),
interbedded medium and very
coarse grained, medium
strong, ARGILLACEOUS
FOSSILIFEROUS LIMESTONE,
(SALEM FORMATION)

195.4-195.7 ft
Cross bedded, brecciated

200.5-201.2 f.
| Cross bedded, brecciated

T

1]
|

21 |se%

280.60

201.2-209.2 1t

Fresh, thinly laminated,
medium dark gray (N4}, very
tine grained, weak,
CALCAREQUS CLAYSTONE,
(WARSAW FORMATION)
Brachiopod fossils

205, 1-207.2ft
Medium gray (N5), fine to
medium grained

207.1-207.2 1.

Brecciated

207.3-End of Borshole
Olive gray (5 4/1), medium
streng

201.20

A W e

22 |99%

€J,PLSM,CL

#J,,R,CL

®J.PLSM.CL

16:35
End Core Run 21

201.9-2025 1t
testing al laboratory

GTS-1 coflected for perm. |

DEFTH SCALE; 1:2

DRAILLING CONTRACTOR: LAYNE-WESTERN

DAILLEA: 0. MAHURIN

LOGGED: M. HIRT
CHECKED: R. BOOTH
DATE: 3/29/95

Golder Associates




RECORD OF DRILLHOLE PZ-106-KS

DRILLER: D. MAHURIN

DALLING CONTRACTOR:  LAYNE-WESTERN

CHECKED: R. BOOTH
DATE: 3/29/85

Golder Associates

Sheet 13 of 23
PROJEGT: LAIDLAW/RLFS BOAING METHOD: NX Care & water DATUM: MSL COLLAR ELEV: 481.@
PROJECT NO:  943-2848 DRILLING DATE:  2/28/95-3/13/65 COCPDINATES N:  106703.9 E: 5154321
LOCATION: 8RIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCUNATION: 80
FOCK TYPL JaJen PL-Panar P-Polshed Fa-FaOxida @ -
w F-Fauhl C-Curvad K-Sikensided CL-Clay Imfd rd I ] (]
B a S-Shear U-Undulating SM-Smoalh CH-Chicxits g.1 B g = E
% S| BBaddng ST-Stepped A-Rough H-Hoaled gl 2 O 38
e o |_F-Folation tirraguder VRV, Rogh GRF-Gravol Fed Bie g Ex |8 w T"éOTES
4 ESCRIPTICN I i z s=le=| 549 & ATER LEVELS
E g ! 1o é o | s mé § . DISCONTINUITY DATA " P @ ° 2 e INSTRUMENTATION
a o 2 (s3] rae | B2 Su, TYPE AND Ig o |7
O |oer [ 5 |08 25 lagdh g SURFACE o= gzag i
T Flogaa| T 0 97, DESCRIPTION & fzzzi L e @
DT |t e & B nEX ¥C oC OC (C ¢ (T
[~ 298 | 2p1,2-209.2 11 % -
Frash, thinly laminated, %
medium dark gray (N4), very /
fine %rained. we / 22 199% i
CALCAREOUS CLAYSTONE, / "
(WARSAW FORMATION) 25260 /,4 26250 17:35
{iBrachiopod fossils Pttt | B g End Core Bun 22 -
209.2-225.4 ft. o :}f )
Fresh, medium bedded, olive - & PLSM :
[ gray {5Y 4/1), very coarse 3/11/95 @ 10:15 E
210 | orained, medium strong, Begin coring Run 23 after ~
OSSILIFEROUS LIMESTONE, installing 6 in. dia. -
(WARSAW FORMATION) casing lo 204 ft
.
- 212 .
212, 2-21t27 1t @ |1 B,PLSM 1
Slighdy weathered, J
porouspuggy, calcareous
Dolomite, some fossils ]
.41,5M (2) :
L LI PRR: Y] 1
- 214 .
[ 23 lag% 1
- 216 .
217.3-218.5 1.
Medium grained J
e 218 -
242,50 3
219.30 12:30 ]
End Core Run 23
- 2IPLR --.
220 1 200,1-221.9 . 1
Medium grained €J1R ]
101 <
24 73 }
L o0 -
s 224 e
DEPTH SCALE: 1:2 LOGGED: M. HIRT




RECORD OF DRILLHOLE PZ.-106-K5

DAILLEA: O. MAHURIN

DAILLING CONTRACTOR: LAYNE-WESTERN

CHECKED: R. BOQTH
DATE: 2/25/95

Sheat 14 of 23
PRQJECT: LAIDLAW/RILFS BORING METHOD:  NX Core & water DATUM: MSL COLLAR ELEV: 464.8
PROJECT NO: 843-2848 DRILLING DATE:  2/28/95-3/13/85 COORDINATES N:  106703.9 £ 5154321
LOCATION: BRIDGETON, MO DRILL RG:  CME 75 AZIMUTH: 0 INCLINATION: 20
ROCRTITE J-Jairt PL-Panar #.Poithed #e-Falxida o -
w EFan C-Curved X-Skkersidad CL-Clay In g P a 5
= o 5-Shaar U-Undulating SM-Bmouth CH-Chiorite .. 5 = 6'( E
= 21 eBeddng ST-Sepped A-Rotgh H-Haakd UEEz O S5 8 [=
AR o FFoaton liroguiar VR-Y. Rough GRAF-Gravel Filad ety E x5 & WATNOTES s
rl 3] FER = B L EA LEVE
E e} DESCRIPTION é ey 5 m‘% % § QISCONTINUTY DATA . z m 8 2 g INSTRUMENTATION
o id Z (%3] pao BT g TYPE AND £ - I
@ [CEPTH | 5 jOE & pigig SURFACE S gggg @
4 [ 2532
D 2298 [osoes| B 3 DESCRFTON  |& fz% TR
[* 224 | 20922254 1t : -
Fresh, medium bedded, clive -
gray (5Y 4/1), very coarse :
rained, medium strong, e
OSSILIFEROUS LIMESTONE, [
(WARSAW FORMATION) -]
2ag.a0| T
225.4-233.2 f. 225.20 27
Fresh, medu);m bedded, olive /
» gray {5Y 4/1), fine grained, .
™ 226 | weak, CALCAREOUS /
CLAYSTONE, (WARSAW /
1 FORMATION) / 10t
1 Some calcite crystals, fossils / 24 | o €. ST.SM,CL
225.4-228.3 It /
Slightly porousivuggy /
{<1mm.) /
- % -
/ 232,50
/ D5y 30 1355
/ End Core Run 24
7 929.6-230.1 &t
- 290 / GTS-2 collested for perm,
% testing at laboratory
: ;
f / €.,1,SM.CL
- 232 % -
228,50 /
4 L
233.2-251.3 ft. 233.20 —a J,PL.SM
Fresh, medium bedded, olive 1
gray (SY 4/1), very coarse ]
W rained, medium strong, 1 _
OSSILIFEROUS LIMESTONE,
(WARSAW FORMATION) 25 |osn
Stylolitic, some calcite
crystals
[ 2 | 20592083 12 N
Slightly weatherad
® JLA i
b 228 -
239.0-2400 k. 4 ) IR
Slightly weathered " 223-50 ¢ IR 14:50
o R w00 L 4R End Core Aun 25
- 26 %
[ 7]
~ 240 -
DEFTH SCALE: 1:2 LOGGED: M. HIRT

Golder Associates




RECORD OF DRILLHOLE PZ-106-KS Sheet 15of 23
PACJECT: LAIDLAW/RI-FS BORAING METHCD: NX Core & water DATUM:  MSL COLLARELEV: 4818
PROJECT NC:  843-2848 DRILLING DATE:  2/26/98-3/13/95 COORCINATES N: 1067039 E: 5454321
LOCATION: BRIDGETON, MO DRILL AIG: CME 75 AZIMUTH: © INCUNATION: .80
ROCK TYPE i
J-dgirn PL.Planar P-Podshed Fe-FeCxide I >
" F-Fautt Curved K-Sensided CL-Clay Infll z I o =}
o g | SShea W-Undutating SM-Smocth CH-Chotite 2. | & g 5 I
‘ 0! Bgedang ST-Stepped R-Rough H-Hosled wE | = & 3 a %
g 2} Frolaton 1imegular VAV, Rough GRF-Guavel Fitod fut = TR s E z NOTES
~ il g 2| £ 2| 20 WATER LEVELS
=i DESCRIFTION T z o DISCONTINUITY DATA g [ [S =
o= T aey | g lwi g - = iz [0 INSTRUMENTATICN
o] T 2453} Ao | B2 EH o TYPE AND fo o [
O | pEPTH | 5 jO g g Lagxg SURFACE e Ble  z|lezszz @
#N T Clogaat EroF 94 pescaPTion  |& f23zWnwonll s v ©
DAT O L - oW mED o ool ook nols o+ A+ - SN
249 | oaapestatt ) i ey y
Fresh, medium bedded, olive Wb |
| gray (SY 4/1), very coarse i
rained, medium sirong, 1] ]
OSSHIFEAROCUS LIMESTONE, -3 ]
(WARSAW FORMATION) 3 ]
Stylolitic, some calcite
crystals . F
242 E ;%
g5 .
- 244 % -
- 25 19‘0 :
——
-
L}
- 248 o
! 24632465 ft _
. Fine grained, Dolomitic
Limestone
~ 248 ]
] #12.50
245,30 15:4C
End Gote Run 26
@R
250.3251.3 L
Medium grained
210,50 ’1 j.I.H ]
25182577 1, 35150 LA v ]
Slightly weathered, medium _gi
1 bedded, olive gray (3Y 4/1}, 2
e 252 } fine grained, weak, % =
CALEAREOUS CLAYSTONE, 2
(WARSAW FORMATICN) %
Porousivuggy (<1 mm.} / 37 Joge 1
% ®| JPLSM.CL (2)
- 254 % N
| Z |
- 258 .
DEPTH SCALE: t:2 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN GHECKED: A. BOOTH Golder Associates
DAILLER: D. MAHURIN DATE: 3/29/95




RECORD OF DRILLHOLE PZ-106-KS Sheet 18 of 20

PROVECT: LAIDLAW/RLFS BORING METHOD:  NX Core & water DATUM:  MSL COLLAR ELEV: 4818
PROJECT NO:  §43-2848 DRILLING DATE:  2/268/95-3/13/85 COORDINATES M. 106703.9 E: 5154321
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCUNATICN: .80
FOCK TYFE J-lont PL-Planar P-Poished Fe-FaOxide a -
w F-Faul C-Curved K-Stkensided CL-Clay Inf z T o [s]
= @] SShew U-Unchdaring SM-Bmocth CH-Chortle .| 5 3 5 [E
% & 8-Bedding ST-Steppad F-Fough H-Healed | = oo o - A
E G F-Foation |-lreguiar VRV, Rough GRF.Gravel Filled Eg ¥ 2 = i z WAT:?'LE;ELS
S Q = =l - = g &
E‘—ﬁ g DESCRIPTION é o | mg g § DISCONTINGITY DATA —d ¥ o 0 2 & INSTRUMENTATION
s =
o @ 18| mao | BE | By TYPE AND ol 2 o B
@ {OEPTH ] S [ 25 P28% 3§ SURFACE 4] el -4 z|l.882% [¥
{5 Floaee| o) %o DESCAPTION |37 Jx3zWovmallkinen o
WoFN four oo L) ORI YT Y
- 258 {a51.3-257.7 1 9/ -
Slightly weatherad, medium / i
bedded, olive gray 5Y 4/1), / 1
fine grained, weal, / :
CALCAREOUS CLAYSTONE, / %J,PLSM :
(WARSAW FORMATION) % ;
Porousivuggy (<t mm.) / ‘
204.10 ,/ﬂ 27 lsax
a81.7-259.7 it 25770 -y
258 | Fresh, medium bedded, olive ;
gray (5Y 4/1), medium grained, {4
medium strong, i%ginEHOUS _';:-'_1:
LIMESTONE, —1—4
FORMATION}) % BJPLSMCL
ﬁwr: ﬁi‘g 16:25
L 202.10 ; End Core Run 27
259.7-263.7 it 250.70 7 1 B,l,5M,CL
280 1 Fresh, medium bedded, olive /
gray (5Y 4/1), fine grained, /
weak, CALCAREQUS /
CLAYSTONE, (WARSAW %
FORMATION) %
261.8-262.3 It % ;
— 262 | Calcite crystals, same large /
vugs (>10 mm.} ? @} J PLSM
/ ®J,1,5M
/ brecciated
263.5-163.7 1. /
Highly weathered 198.10 / € 6.1.5M (4)
263,7-269,3 fi. 263.70 =
-~ 264 | Fresh, medium bedded, olive —-—
gray (5Y 4/1), coarse grained, ——— N
3 strong, FOSSILIFEROUS —— 26 j98%
LIMESTONE, (WARSAW o
FORMATION} L
— % J,1.5M.CL
bl §
b L
-
.
i~ 266 %
266,3-266.4 ft. F
Claystone E JLsM.CL
d I
L ]
==
{ ]
L 268 —
268.3-269.3 fi. ] !
Calcareaus claysione "“*““H .‘ j,l,ih;,ﬁL
-
192501 '} 192.30 1715
269 2-984.2 i, 269,301 260.30 & .PL,SM :
Fresh, medium bedded, medium % End Core Run 28
dark gray (N4), very line /
=~ 270 | grained, very weak, CLAYSTONE,
(WARSAW FORMATION)
Some calcite crystals /
1 / 29
27132717 1t /
Slightly wethered, porous ? $.PLSM (2)
~ 272 Z
DEFTH SCALE: 1:2 LOGGED: M. HIAT
DRILLING GONTRACTOR: LAYNE-WESTERAN GCHECKED: R. BOGTH Golder Associates

DRILLER: . MAHURIN DATE: 3/29/95




RECORD OF DRILLHOLE PZ-106-KS Shest 17 of 23
PROJECT: LAIDLAW/RI-FS BORING METHOD:  NX Core & water DATUM: MSL COLULARELEY: 461.8
PROJECT NO:  543-2848 DRALLING DATE:  2/28/95-3/1395 COORDINATES N 108703.9 ©E: 5154321
LOCATION; BRIDGETON, MO DRILL AIG: GME 75 AZIMUTH: 0 INCLINATION: .80
BOCKIYCE J-Joirtt PL-Planar P-Polished Fe-Fenide " -
w F-Faunt C-Curved K-SEkenaided CL-Clay I =3 = [=] 0
| Jow o | SShear U-Uneh dasing 5M-5moath CH-Chiorta z |5 2z B
81 BBacdng ST-Stepped FrRough H-Hoaled T -] S8 [
= 2 | FFolaton Irreguiar YAV, Rough GRF-Gravel Fited ol T E N B NOTES
i DESCRIFTION 2 p 8 DISCONTINGTY DATA 1% 88 k& WATER LEVELS
gk I aev | luE ot é 1% ] 3 @ & Z ic INSTRUMENTATION
a T Z 13| mop 2g iYe TYFE AND T . o i
S |oEPTH | 5 HOQ 2z lLedxrg SURFACE 88l e zl-2882 ¥
FmOFELE g gaebx pescrPTion |5 brzaif, Brak-
2898 |wwoms| 3 8 HEENEISREREEE 8
" 272 | 2g9.3-284.2 1 X % y
Fresh, medium bedded, medium / UpLsM
dark gray (N4}, very fine / i
rained, very weak, CLAYSTONE,
AWARSAW PORMATION) /
Some calcite crystals 29 lesx
/ E )
- 274 ? " o
3 187,
B:45
1 30
1 % ars End Core Bun 29
/ Problems coring, drifl
1 / string very wobbly due o
A 275.1-276.0 fi / large diameter casing
Sfightty weathered, perous % ]
e % i
o %
Calcite fitled vug (3 cm.)
e 278 / -4
. .
% s |
b 280 % -
e % i
282.7-283.2 ft. % j
Caicareous, weak / 1
4
283.3-284.1 it / |
Slightly weathered, porous %
e 284 -
17760 E
10:C0 1
284.2-301.4 1 264.20 ®01,5M
Fresh, medium bedded, medium End Core Pun 30
i i Cultings not coming out
dark gray (N4), fine grained, / with return; ftush hols
medium strong, CALCAREQUS /
CLAYSTONE, (WARSAW /
FORMATION] %
- /
e~ 285 / 0o -
é i %, PLSM
Z €.1)5M
- 288 // -
DEPTH SCALE: 1:2 LOGGED: M. HIRT
DRILUNG CONTRACTOR; LAYNE-WESTERN GHECKED: R. BOGTH Golder Assoclates
DRILLER: D. MAHURIN DATE: 3/29/95




RECORD QOF DRILLHOLE PZ-106-KS Sheet 18 of 23
PROUECT: LAIDLAW/AI-FS BORING METHOD:  NX Core & water DATUM: MSL COLLARELEV: 4618
PROJECT NO: $43.2848 DAILLING DATE:  2/28/95-3/1/95 COORDINATES N:  1067090.9 E: 5154321 ]
LOCATION: BRIDGETON, MO DRILL AIG: CME 75 AZIMUTH: INCUMATION:  -50 i
HOGELXTE J-Joirt PL-Planar P-Poistad Fo-BeCnice o -
w F-Faut C-Curvaed K-S&emaidad CL-Clay infd = T =] o
1Y - U-Unslating SM-Smeath CH-Chiarite z [ 33 &
T B asedding ST-Steppad A-Rough H-Haaod gl = i b B A
g o | Fresatan Hrmeguiar VAV, ough GRF-Gravel Fitad ZlEel 25 B WAT';‘;TLE;EE
- = [ - @B T O 0 iF
E o DESCAIPTICN E sl x G DISCONTIMUNTY DALA — % @ 2B INSTRUMENTATION
a T Z IE5] neo 39 S¥n TYPE AND Fo o |
o] DEFPTH 5 Uﬁ 25 a9z SURFACE 29 Ele EloB828 M
o - @ -
n 2398 |ndenz | B 8 CESCRPTION |G f2E3Vezog\Eyezee
289 | oma 2.301.4 1t % -
Fresh, medium bedded, medium
dark gray (N4}, fine grained, / 31 | 100
medium strong, GALCAREQUS / %
CLAYSTONE, (WARSAW /
FORMATION) / 172.80 12:00 1
289.2-290.6 ft / 288.20 y
Dolomite ? End Core Aun 31
% |
- % _
% §..1.5M
? ®.1,SM,CL
293.4-295.6 ft. /
L. 294 Dolomite % "
% az feex
- 296 ]
/ : i 1
% n |
% .
- 258 % =
% 162.60
/ 25920 r 13:50
/ i End Core Run 32
w0l |
301.4-346.4 ft, 3014015 4 |10 }
Fresh, thinty bedded, mediurmn * x
L. 0o | dark gray {N4), m-vc graired, -
medium strong, LIMESTONE, i ]
(WARSAW FORMATION) - j
Some Claystone partings ] ]
302.6-304.3 f :f_m%
) Dotamitic Claystone, some -
fossils % i
S +
- 304 -
DEPTH SCALE: 1:2 LOGGED: M. HET .
DRILLING GONTRACTOR: LAYNE-WESTERN CHECKED: A, BOOTH Golder Associates
DAILLER: 0. MAHUAIN DATE: 3/29/95 !




RECCRD OF DRILLHOLE PZ-106-KS

Shoot 18 of 23

PROJECT: LAIDLAW/RI-FS BOAING METHOD: NX Care & water DATUM: MSL COLLAR ELEV: 481.8
PROJECTNO:  843-2848 DRILLING DATE:  2/208/95-3/13/95 CCORDINATES N:  108703,9 E: 5154321
LOGATION: BRIDGETOM, MO DRILLAIG: CME 75 AZIMUTH: @ INCUNATION:  -80
HOCK TYPE dnJort PL-Pranar P-Pulshed Fo-FeOxide o -
w F-Faut C-Curved K-Siensided CL-Clay Infl =z I a Q
M w | SSnear U-Undfating SM-Smaoth CH-CHale i |5 | &% [
: 51 BBeddng ST-Stepped R-Rough H-Healed WhH | = @ 3 8 |
& 2] Fotaton Livagular VRV, Rough GRF-Grava! Filed BlIES] 2= B WATEgTLEE?IELS
- = 73] w™ o o a lF
E e DESCRIFTION I e o m% 3 § DISCONTINUITY DATA — 2 @ [ 25 INSTRUMENTATION
S 5 g
a @ Z|58| Aan | F= S¥a TYPE AND el o E
] DEFPTH 2 |°g =f bagxe SURFACE ag s gR888% |r
i 2
o 3298 |odws2 | 3 8 DESCRIPTION  |& 122 FTEEE:
- %04 | 301.4-346.4 ﬁ;g:;g a0 |0 14:15 k
Frash, thinly bedded, medium . H
: dark gray (N4), m-ve grained, G End Corea Aun 33 ]
medium s%ron% LIMESTONE, e |
{ (WARSAW FORMATION) - ]
Some Claystone partings -l
)
) ]
- ]
-
- 304 - ] i
— k-
—— 4
——
——
- 1
X
L 4
" 307.94 ) h
308 { Salcite hiled vug ]
{3cm.) ]
34 |99%
!
3
L i
- 310 -
L
312 -
1 : 1
-~ 314 4 14780 14:50 ]
[—] 314.20 y
mi:: End Core Run 34
—
- 4
—
1 315.5 L — ]
Chert zone ——
316 — -
3621 -
Chert zone -
- ]
—— L
L —c— 35 1.03
) v
’ ==
- 318 -] wd
—— E
M.._ 1
- fLUSMCL
’ Bt
p—
'
|
]
. 300 -

DEFTH SCALE: t:2
DRILLING CONTRACTOR:  LAYNE-WESTEAN
DAILLER: ©. MAHURIN

LOGGED: M. HIRT
CHECKED: A. BOOTH
DATE: 3/29/95

Golder Associates




RECORD OF DRILLHOLE PZ-106-K5 Shest 20 of 23
PROUECT: LAIDLAW/RI-FS BORING METHOD: NX Core & water DATUM: MSL COLLARELEV: 4618
PROJECT NO:  843-2848 CHRILLING DATE: 2/28/93-3/13/35 COORDINATES N:  t106703.9 E: 515432.%
LOCATICN; BRIDGETON, MO CAILLAIG: CME 75 AZIMUTH: 0 iINGLINATICN:  -BD
RGPS J-Joirt PL-Planar P-Folahed Fe-FeCride o -
F-Fautt C-Curved K-SBhorsicod CL-Clay trifid z e o by
4 o | some U-Undulating SM-5mooth CH-Chiorita U g 5
O | 88eddng ST-Stepped A-Fougn H-Hoaked 45 ) = O b -
an 5‘ F-Fokation Lrteguiar VAV, Rolgh GRF-Gravet Filed 52 g g Ex 6 i T:gTLi?JELS
T w = R e R I 5 o &
E Y DESCRIPTION é e 1o NE % § - DISCONTINUITY DATA n g ® 5 2 § INSTRUMENTATION
(ot s Z |%58] moo B ity TYPE AND £ o @
G |ner{ 5 |OQ £5 b33 8 SURFAGE 29 Ble Fla2283 ¥
wm [T =2l o] &2 F BYF DESCRIPTION & Jrzzfuvoullna e o
wOTHN |NTOwE T ® DEIYIoCE $U o @ e @ W
9% | 301.4-346.4 1t i % ]
Fresh, I:hin( I;edded, medleudm - ]
dark gray {N4), m-vc grained, — )
A medium strong, LIMESTONE, ]
{ (WARSAW FORMATION) : )
Some Claystone partings - 3 2
4 —— § 1
1 amem B
- —w*-—:« 100 <
1 J22 :::)::, 35 | '« 2
L - B
323.2-3233 1t ﬁ
Chert zona %
- 324 = 1545 |
] s2a.20 End Core Run 35 E
] {
32481 - i
Chert zone —_—— ]
325.3, 325.8, and 326.3 it —— i
Chert zones ] i
- 308 .
2741t
Chert zone 1
= 328 =
328.5ft. 4
Chert zone
3291 1 G
Chert zone |
320.6-329.9 1t 4
Chert zone
- 330 -
——
-~ i
- 232 o "
———— L
A o
—— ;
L
r 3334t o 1
. - ]
Chen zone ﬁ“““:[z SJESM CL 1
o - o
334 T 1z7 80 ®J1.SM 16:40 ;
] 33820 End Core Run 36
- 3
-
-] 37 Ti@
N
-
-
335.8 1t — 1
(- 336 { Chert zone 7
DEPTH SCALE: 1:2 LOGGED: M. HIRT B
DRILLING CONTRACTCR: LAYNE-WESTERN CHECKED: R. BOGTH Golder Associales
DRILLER: D. MAHURIN DATE: 3/29/95




PRAQJECT: LAIDLAW/MI-FS
PROJECT NO: 543-2848
LOCATION: SRIDGETON, MO

RECORD OF DRILLHOLE PZ-106-KS

BCORING METHOD: NX Core & water
DRILLING DATE:

2/28/95-3/13/95

DRILL AlG: CME 75

COORDINATES N:

Sheet 2V of 23

COLLAA ELEV: 481.8
E: 5154321
INCLINATION:  -80

ACCK TYPE

SE

J-Joint
F-faust
S-Shear
B8-Bedding
F-Folation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
H-Iregular

Fe-Fendida
CL-Clay Inia
CH-Chiorile
H-Healed

GHAF-Gravel Fllad

STHENGTH
INGEX

{FEET}

DESCRIPTION

DEPTH
GAAPHIC LOG

ELEY

DEPTH
L]

AUN NO.

CORE
HECOVERY

o
D
a
FRACTUHES]
FER FQOT

80
&0
40
29
2
4
a

POINT LOAD

INDEX {psi}

8
10

TYPE ANC
SURFACE

DESCRIPTION

GRAPHIC
LOG
Ry P&

NOTES
WATER LEVELS
INSTRUMENTATION

TEST ORIENTATION

["3%® j301.4-346.4 1t

Fresh, thinly bedded, medium
dark gray {N4), m-vc grained,
medium strong, LIMESTONE,
(WARSAW FORMATION)
Some Claystone partings
336.6-346.4 i

No more claystone partings
3369 v

Chert zone

337.9-339.2 |t

Chert zone

EE
e

3399 i
Chert zone

340.9-341.3 ft.
Chert zone

342 § 342,0-342.2 ft.
Chert zone
34233435
Chert zone

r Haish
= 344 | Chert Zone

a7

11160

344 5 ft.
3 Chert zone

115.40

344.20

346.4-363.6 I 346.407;
Slightly weathered, thinly to
medium bedded, light gray
(N7), mediurn grained, medium
strong, CALCAREOQUS
DOLOMITE,

(KEOKUK FORMATION)
Interbedded with chert zones

™ 348 | and nodules; porousivuggy;
some filled with calcite

crystals; some calcite veins

i~ 350

= 352

28

98%

4

L

J,R
calcite cryslajs

J.LSM,chert

J,1.R.fossils

J,LR.chert

4,1,5M

J.L,SM,chert

8:30
End Core Aun 37

CEFTH SCALE: 1:2
ORILLING CONTRACTOR: LAYNE-WESTEAN
DAILLER: D. MAHURIN

LOGGED: M. HIRT
CHECKED: A. BCOTH

DATE: 3/28/95
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RECORD OF DRILLHOLE PZ-106-KS

Sheet 22 of 23

PROJECT: LAIDLAWMI-FS BORING METHCD: NX Core & water DATUM: MSL COLLARELEV: 481.8
PROJECT NO: 943-2848 DRILUNG DATE: 2/28/95-3/13/95 COORDINATES N:  106703.2 E: 5154321
LOCATION: 8RIDGETON, MG DAILL AG: CME 75 AZIMUTH: © INGUNATION: -0
QCKTYPE d-Jor FL-Planar P-Poished Fe-Fenids o -
w F-Fout S-Curved K-Shkensided CL-Clay irifd F T a &
E w | S U-Urhdaing $M-Smosth CH-Chéort F.lb | 8% |5
O} 8Bedsng ST-Stepped R-Aough H-Haated Wh =2 &5 2 A [2
s E E)J #-Foiaton lmaguias VRV, Rough QRAR-Gravel Fitad 22% b g = s Z WAT:OTES
T 2 — - sl 2] 54 K A LEVELS
E & DESGRIPTION ; e 1o wE % é DISCONTINUITY DATA - g o S INSTRUMENTATIGN
a e Z i8] Ao Fi P, TYPE AND To o |5
O | EPTH 3 o4 %6 o 20% & SURFACE éﬁE S 2233 ¥
N Tleoee [ % Y DESCRIPTIGN [ zEz -—nm'-mﬂvnm—u
wRFN | v oo - & B nET =ollv il o s - 2
" 252 | 346.4-363.6 1t -
Slightly weathered, thinly to
medium bedded, light gray
{N7), medium grained, medium
strong, CALCAREQUS
DOLOMITE e a8 |e8% ®UIR
(KEQOKUK FORMATION) A3
Interbedded with chert zones
and nedules, porous_fvuggy;
some filled with calcite
™ 354 | grystals; some calcite veins 107,60 &} J1SM )
354.20 ®fJIR 9:30
i End Core Run 38
L @J\R
= 358
2.8 z ]
f:;; i
é & 2
- 356 | 358.0-361.1 It : D A
\h:!u%dgeratery weathered, very chicite crystals
. ¥ ®|J,R
ag [e5% E
b 360
i
Drilling rate much slower
due to presence of chert
®J3.R {2
hird
] 4,PLR @)
98.90
- 0 362.9-363.4 It
9640 Core Loss Cora loss
e R ®. 1R (3 End Core Run 39
363.6-370.1 . —— LR (@) nd Core Run
» Slightly weatherad, thinly ]
384 | bedded, light gray (N7), ——
i m-v¢ grained, medium e @4 15M
1 stmng, DOLCMITIC ——
LIMESTONE, (KEOKUK o
FORMATION) -
Slightly vuggy, some chert —— p
nodules - JLAR ]
- ]
L E 40 13‘0
—
— 368 S 2
3 MR 37
- 2
; 2]
S & g
R L
———
.WTL_‘.
- 368
DEPTH SCALE: 1:2 LOGGED: M. HIRT

GHEGKED: A, BOOTH Golder Associates

DATE: J/29/95

DAILLING CONTRACTOR: LAYNE-WESTERN
QAILLER: D. MAHURIN




AECORD OF DRILLHOLE PZ-106-KS Sheet 23 of 2
PROJECT: LAIDLAW/RI-FS BORING METHOD:  NX Cara & water DATUM: MSL COLLAA ELEV: 4818
PROJEGT NO:  943-2848 ORILLING DATE:  2/28/35-3/13/95 COORDINATES N:  108703.9 E: 5154321
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: @ INCUNATICN:  -80
SOCR TYPE ot P|,-Planar P-Polshed Fa-FoCxide a .
" FoFasht C-Curvad K-SBeensided Cl.-Clary frritl r T (=] I=}
R o | Sohea U-Undulating SH-Smoath CH-Chiorite o g = [E
5] bBBeddng 5T-Stepped A-Raugh H-Hoaledt 0 2! 3 8 [«

15 6’ F-Follation I-Iragular VR-V. Rough GRF-Gravel Fifed :Eg 2 % E 3 5 w Tf;'E:TLES
cw 7 = SEle 2] 2@ & ATER LEVELS
EE'L’ DESCAIPTION I o | s mg § 5 DISCONTINUITY DATA — % @ 2 g x INSTRUMENTATION
2] 2 Z |53 mao £ TYPE AND Ig o o

o loepmh | 3 |G E i% | & SURFACE 29 2 Ele2585 |
#n | T € Ea DESCRIPTION % RIS e i
8w oL Li o o E o
[~ %58 | 363.6-370.1 . :
Slightly weatheraed, thinly
bedded, light gray (N7), . ©J,1.5M,chert
m-ve grained, medium -
1 stroEg,T %C&léox(mc :
LIMES . (KEOKUK ¥
FORMATION) % $UPLSM
Slightly vuggy, some chert -
nodules %
369.4-370.1 fi. :
b 370 a1.70
]Chert layer araad
370.1-373.4 1.
Moderately weathered, medium a0 |10
bedded, medium light gray *
(N8B}, fine grained, medium
strong, DOLOMITE, {(KEOKUK
FORMATION)
Perousfvuggy, some chert ®.)1.5M
nodules an(? calcite crystals @
P 372 ;
3/13/95 @ 12:05
Core Aun 40
@ J,1,5M
£8.40 88.40 $f.)1SM
£nd of Record of Orillhole  372.40 373.40
at373.4 ft.
- 374
L
4
-~ 378
-~ 378
[
b~ 380
= 362
- 384
DEPTH SCALE: 1:2 LOGGED: M. HIRT .
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: A. BOOTH Golder Associates
DRILLER: D. MAHURIN DATE: 3/29/35




RECORD OF DRILLHOLE PZ-106-SD

Sheet 1 of 2

PROJECT: LAIDLAW/MRLFS BORING METHCD: NX Caore & water DATUM: MSL COLLARELEY: 481.5
PROJECT NO:  943-2848 DRILLING DATE:  3/24/83 COORDINATES N:  1066715.1 E: 515418.0
LOCATION: BRIDGETQN, MO DRILL AIG:  SCRAMM AZMUTH: 0 INCUNATION:  -80
LIIE J-Joim FL.Planar P-Poished Fo.FeCoice o -
@ F-Faut C-Curved K-Shwnsided CL-Clay Infl = T [a) 5
hE o | S8hea U-Uncsting SM-Smooth GH-Chiorts T ] 5 @ i
&1 o-8eddng ST-Steppad A-Rough H-Hased wyf oz i o & i
B ; FFolaton l-rregular VBV, Rough GRF-Gravel Filed 5 g4 e = 12 w ThégTng
cd o o S|l e = B oW OE A ELS
E ey DESCRIFTION E cev | m‘% i § DISCONTINUITY DATA = S 2] 8 Z B INSTRUMENTATION
& @ { e § 2 1E2] A0 E & Fu, TYPE AND 58 o I
O {oepru | 3 {GQ $¢ bagxsl  sumace i) O - P T R
Fn * lopee £e o o @ DESCRIPTION o 222 Wormall o sn o
BRE T po e m 8 o E A G W
" 79 0018091t 0.0-30.0 R 7]
No sampling conducted Drilling conducted with
See Record of Drillhole for 6 1/4in. ID holiow stem
PZ-106-KS augers, then borehole
advanced to 189.9 R,
with 5 7/8 in. air rotary
bit
tn 178 —~
l
L 180 .
- 182 -
- 184 "
- 188 -
- 188 -
271,860 271.60 1
[~ 190 | 189.9-199.9 ft 189.90 £ 1689.90 3/24/95 @ 11:00 =~
Fresh, thinly laminated, light Began coring 1
olive gray (5Y 6/1), F-m &R 1
grained, medium strong, " 1
ARENACEOUS LIMESTONE,
(SALEM FORMATION) top9s%
Fossiliferous 1
. ]
1
152 -

DEPTH 5CALE: 1:2
DRILLING CONTRACTOR: LAYME-WESTERN
DAILLER: M. VOGT

LOGGED: B, TILTCN
CHECKED: R. BOOTH
DATE: 5/28/95

Golder Assoclates




RECORD OF DRILLHOLE PZ-106-SD Sheet 2 of 2

PROJECT: LAIDLAW/FRI-FS BORING METHCD: NX Core & water DATUM: MSL COLLAA ELEV: 4415
PROJECT NO:  943-2848 DAILLING DATE:  3/24/98 COORDINATES N: 10687154 E: 5154180
LOCATION: BRIDGETON, MO DRILL RiG: SCRAMM AZMUTH: © INCLINATION:  -80
ROGKIYLE J-Joirt PL-Planar P-Polished Fe-Folnida a -
m F-Faul G-Curved K-Sk errsidad CL-Clay Irfil z ol =] L)
) @ S-Shear U-Unduiating Sh-Smoath CH-Ghiorite e 5 2 = £
a B-Bedding 5T-Sepped A-Fough H-Haalod “J:_'ﬁ Zz @ a3 & %
E S F-Folation LiTeguiar VRV Rough QRF-Graval Flled 'E% ¥ g Ex g WAT:OTES s
Ll g = - o S51e = ZH A LEVES
E} i DESCRIFTION I e m% § = DISCONTINGITY DAT —1 % = 92 5 INSTRUMENTATION
& 3 z st oo | 52 Suy, TYPE AND £l e . 2 @
@ DEF"T“ z[°8 5 pig%s SURFACE IUE B2 x|g8823
ol i-¥-3
D 2898 |avwe2] B 8 DESCRIPTION S [EZEWnspelEyEe e
- = wd
%2 { 189.9-199.9 ft. 5] ]
Fresh, thinly Jaminated, light
olive gray (5Y 6/1), f-m . % .,1,SM
rained, medium strong,
ARENACEOUS LIMESTONE, ! ]
(SALEM FORMATION) : 1
Fossiliferous ] i
: & LA
- 194 -
108 1 faon "
A
- 108 -1
% i
b 5 3/24/95 @ 13:15 7
1 ] £ Finish Rur 1 1
4 261,60 251.80 g 4
— 200 | End of Recard of Drillhole  199.20 196.90 -
at 208.0 ft 1
L. 202 -
1
L. o4 "
]
L. 208 o
- 208 -
DEFTH SCALE: 1:2 LOGGED: B. TILTON
CRILLING CONTRACTOR: LAYNE-WESTEAN CHECKED: R BOUTH Golder Associates

DRILLER: M. VOGT DATE: 5/26/95




RECORD OF DRILLHOLE PZ-106-SS Shest t of 2

PRQJECT: LAICLAW/RI-F3 BORING METHOD: NX Core & water DATUM: MSL COLLARELEV: 481.0
PROJECT NO:  943-2848 CRILLING DATE:  4/4/95 - 4/5/95 COCRDINATES N:  1066728.3 E: 515399.9
LOCATICN: BRIDGETON, MO DRILL AIG:  SGHRAMM AZIMUTH: © INCUNATION:  -80
SCRTPE Jnloim PL-Flanar P-Pokzhed Fo-FeCrida o -
" F-Fan C-Curved K-Sianakied CL-Clary I z T o I
4 | sonex U-Uneuating SM-Smooth CH-Chicrtia & 5 .| &8 % |
g | 8euding 5T .Steppad A-Rough H-Haalod %g zu S & = NOTES
J F-Fokation I-Imegular VR-V. Rough EFir g o= &
T m Q E = B WATER LEVELS
c DESCRFTION T z 4 DISCONTINUITY DATA x| @ €2 B INSTAUMENTATICN
w < | ELEV | @ [wy 2 =
& L [ [ Z |55| mom Eﬁ = TYPE AN o Zhe . o |@
O JDEFTH [ 5 |08 =5 k23538 SURFACE Py i Z]o828358 ¥
F pE|E E8_y e DESCRIFTION 5 b=z APA RS
2898 |aven2] 3 8 FElezagibeaseg
" '“loo15491 0.0-30.0 ft
No sampling conducted Drilling conducted with
Ses Record of Drillhcie for 6 1/4in. |D hollow stem
PZ-106-KS augers, then borehcie

advanced to 154.9 ft
with 5 7/8 in. air rotary
bit

pe 148

= 150

- 152

cond sttt L

PR SRS Y

bt onos e aocbons )

PTSRUIY S

3610 306,10 i
164.8-160.3 ft. 154.80 [~ 154.50 4/4/95 @ 12:20 3
Fresh, thinly beddad to thinly Begin Run 1 i
laminated, light olive gray @ 13:30 -
(5Y 61), m grained, Rig breaks down 1
medium strong, |
i~ 156 | AGILLACEQUS LIMESTONE, wt
{SALEM FORMATICN) 4y ‘
Ghert nodules, silt lenses, LR {
stylolitic, fossiliferous i
® |JLCH ]
100 Ol 4
Pl L AN 1
= 158 -
L |
i
®|J15M L ]

i 4/5/95 @ 7:30

Rasume drilling at
t59.5 1t
- 160
CEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLUNG CONTRACTOR: LAYNE-WESTERN GHEGKED: B. TILTON Golder Associates

CRILLERA: M. VOGT DATE: 5/26/95




]
RECORD OF DRILLHOLE PZ-106-55 Sheat 2 of 2 i
PROJECT: LAIDLAW/AI-FS BORING METHOD: NX Core & water DATUM: MSL COLLARELEY: 4810
PROJECT NO:  543-2848 DRILUNG DATE:  4/4/85 - 4/5/98 COORDINATES N:  1086728.3 E: 515008 !
LOCATION: BRIDGETON, MC DRILL RIG:  SCHAAMM AZMUTH: © INCUNATICN:  -80 :
ROCKTYEE Jdort PL-Planar P.Polshed Fe-FaCrida o - :
w F-Fauf C-Curved K-Stk ersided CL-Clay Il z T =] ¥} i
-4 o] sonew U-Unduiating SM-Smooth CH-Criaie E. 15 .| 35 [E :
a1 saeang ST.Stapped R-Flough H-Haaled wil 2 O 5 8 2 N
& o | Ferekatan I-iraglar YR, Fough Eg £2)l 25 [@ WATEgTES s
ol g 7 {5 %] 58 [ LEVE
E o DESGAIFTION I ol uﬁ i DECONTINDITY DATA & ® g2 INSTRUMENTATION
<L b
8 T Z1z3| mo | E2 Fug TYFE AND Ey - . 2 @
O FOEFTH L 5 G R I pgy% s BURFACE 3l = #l-.28%32 M
#n | E| & Fa av DESCRIPTION B izzzWosouib o o e
2278 |nuwon® 8 3 hEIVdore rC ol &
s 480 - -
160.3-165,0 ft - 2 ]
Slightly weahtered, thickly 1 % J
laminated, yellowish gray —— & i
(Y 7/2), coarse grained, - B ]
strong, ARENACEOUS - 2 1
LIMESTONE, (SALEM - 41 cam i
FORMATION) - AN %
- 2 o % o
P.H:[: & 1
- 1 foe L BAR N )] %% ;
f—1 ‘é B,

-~ 184 | Fossil fragments, sandy - “1
— ]
- 4/5/95 @ 10:00
s——— End Run 1

296.00 294,00 |
End of Record of Drillhele  185.00 165.00

1 at 1685.0 ft.

e 168 -

- 168 -

170 -

| ]

L 172 -

- 174 -

4

A

= 176 -

DEFTH SCALE: 1:2 LOGGED: J, MILLER
ORILLING CONTRACTOR: LAYNE-WESTERN CHECKED: 8. TILTON Golder Associates
DRILLER: M. VOGT DATE: 5/26/55




O00000

LAIDLAW WASTE SYSTEMS INC.

SOIL BOREHOLE

LOG

SE HAME AND LOCATION DRILLING METHOD: BORKNG NO.
' 6.25 inch LD. Hollow Sten Auger PZ-107-SS
SHEET
SAMPUNG -METHOD: 1 oF 3
SPLIT SPOON 2.0 inch O.D./1.S inch LD, (SP3 DRILLING
LAIDILAW/0U2 RI-FS/MO ' '
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 0.0./2 {3/16 inch LD (SH START FINISH
OPERABLE UNIT 2 WATER LEVEL TE TR
TIME 13:00 16:29
CATE DATE DATE
NORTHING: 1067163.45 . 3/26/ ()
DATUM EASTING: S15254.52 ELEVATION 4626 CASING DEPTH 26/93] 3/26/93
DRILL RIG  CME 75 SURFACE CONDITIONS
ANGLE -50° BEARING
SAHMPLE HAMMER
B |2 :
- SAMPLE NUMBER
EZ 1~ AD REMARKS
g § DESCRIPTION OF MATERIAL
gv E
free 3 0.9 (0.0-2.0 ft) 3tiff, moderate yellowish o
[~ 5 EXe brown (0YR 3743 SILTY CLAY, trace of -
[ g hela ) very fine Sand, WR, damp, <CLJ CFILLY SP ot
— 1 @ —
— 2 2 o (2.0-40 ft) Firm, yellowish krown -
e 2 20 {10YR S/42, SILTY CLAY, littie Gravel, -
-~ 4 (50103 trace amount of trash at bottom, WR, 5P -
mnes B 18 damp, (CLJ, {FILL> (:) J—
— 4 5 Ly <40-60 Ft) Very stiff, medium light ]
- 8 i gray (N3) to dark greenish gray b
- 11 553 (SGY 4/1), S8ILTY CLAY, seme Gravel, SR, P -
—— 5§ moist, {CL), <FILLY @ J—
= (456.6) 6.0 T
e a Y 60-80 FiJ) Mixed domp waste and silty o
s 8 X clay !
. 23 5543 sp -
W N @ —
L 8 _ —
= 7 o, (B.0-10.0 Ft.) Trash —
— 2 37 -
o 4 [45:7:4) sp )
—— 9 | @ -
10 |, | Q00120 Ft) Waste becomes wet ]
- 3 Exg ]
: ] 043 5P :
— 11 |* @ —
19 (506 120 O | from 120-280 Ft,
oo 8 gﬂ; (12.0-14.0 Ft.) No RE’COVE‘I"Y ] na samp[es
- 32 a4 - recovered, but
" 15 wn | sP . dritling indicated
G 1§ & — mixed waste and
- > @ . sitty clay layers
— 3 -~
e Lat e
14 |, T IT  a40-150 ££> No R -
[ ar| o . . J No Recovery SP =
- 12 55| = .
- g T -

LAYNE-WESTERN

DRILLING CONTR

S, cosig

LOGGED BY

943-2848

.
I

JOB NO.

CHK'D BY . HERST

6/5/95

DATE

PZ107SS

FILENAME:



iili!!lifitli]EEE!HIH”[EEH]IIHil!ii!llil!IilllHi!]illllil’IE!EE[EEEiEi

LAIDLAW WASTE 9YSTEMS MC,

SOIL BOREHOLE LOG

@

18 ) a0 — T (18,0~20.0 ft.) No Recovery

7 X :

35 [5>1:4) sp
"
20 T (20.0-22.0 ft) No R

S 8 . . .J No Recovery

3 X

5 [Lir4] § SP
21 |3 &

g W
a
22 15 |eo| 2T @20-240 Fto No Recovery

4 2.0°

7 (73] -

3

®

3
=
|
T

a9 {(24.0-26.0 Ft.) No Recavery

54O
ul
N o

& SP

s
(1]
o

®

{26.0-2B.0 Ft.) Waste

e

[+
|::
X

SP

palN N B X 4
n

=

I

o

=

S

®

(434.6) 280

3
o

$28.0-32.0 Ft) Stiff, dark greenish groy
SGY 4713, SILTY CLAY, NR, wet, (CL>,
{LOESSS

o od oo hodcd eoadhd bbb b o

72

SITE MAME AKD LOCATION DRALING METHOD: BORING NO,
6.25 inch 1D, Hollow Stem Auger PZ~107--55
SHEET
SAMPING METHOD: 2 g 3
SPLIT SPOON: 2.0 inch 0.0./1.5 inch 1.D. ¢SP?
LAIDLAW/OUZ RI-FS /MO LIT SPOON: 20 inch B.D/15 inch ! ORILLING
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13716 inch LD. <SHY| smART FRESH
OPERABLE UNIT 2 p——r——y TRIE e
TIME 13:00 16:25
DATE DATE DATE
NORTHING: 1067163.45 Jo6s PN
DATUM FASTING: 515254.52 ELEVATION 4625 CASING DEPTH F/R6/I5) 3786793
DRAL RIG CME 75 SURFACE CONDITIONS
AMGLE -30° BEARING
SAMPLE HAMMER
Bg |2 : g
§ o SAKPLE NUWEER
BE | W 280 REMARKS
ﬁ s DESCRIPTION OF ATERIAL
e | ~
U5.0-16.0 ft.> No Recovery P
16 |5 oo T ¢i6.6-18.0 Ft) No Recovery
8 g
13 0% SP
6

LAYNE -WESTERN

DRILLING CONTR

5. C0OS5i0

LOGGGED BY

943-PHAE

JOB NO.:

HE RS

W,

CHK'D BY

/1795

DATE

FZ1075S

FILENAME:



BO00000

LAIDLAW WASTE SYSTEMS INC.

SOIL BOREHOLE LOG

SITE NAWE AMD LOCATION DRILLING METHOD: BORIHG IO,
£6.25 inch LD. Hollow Stem Auger PZ~107~55
SHEET
SAMPUNG METHOD: | 3 oF 3
SPLIT 8P 2.0 .D./1.S inch [.D. (SP»
CAIDLAY QU RI~F /MO LIT SPOON: 20 inch O.D./15 inch 1D ¢S DRILLING
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O0.D./2 13/16 inch LD. (SH} | START FBESH
OPERABLE UNIT 2 WATER LEVEL TRAE, TIME
TIRE 13:00 16:25
DATE DATE OATE
NORTHING: 1067163.45
DATUM EASTING: 515254.52 ELEVATION 4626 CASING DEPTH 3/86/95 3/26/35
DRAL RIG CME 7S SURFACE CONDITIONS
MNGLE  -50° BEARRNG
SAMPLE HAMMER
s |2 g y
§ o SAMPLE NUMBER
B | -, o) REMARICS
E 5 DESCRIPTION OF MATERML
|
- & {2B8.0~320 Ft) Stiff, dark greenish gray —
- {SGY 471, SILTY CLAY, NR, wet, (CL), -
- (LOESS) -
— 31 \ =
32 & €430.63 320 -
- End of Soil Borehole Log at 320 ft. £
N —
- See PZ-107-55 Recard of Drilhole for m
533 rock descriptions kelow 53.0 ft. jo—
34 ]
- 35 —]
—— 36 ~
— 37 -]
— 38 -
39 ]
— 40 -
o 41 g
— 42 ~—
45 -
44 —

LAYNE-WESTERN

DRILLING CONTR

5. _COsid

LOGGED BY
DATE

943-2848

JOB NO.

HERST

M

CHK'D BY

671795

PZ107SS

FILENAME



RECORD OF DRILLHOLE PZ-107.SS Shest 1 of 4

PROJECT: LAIDLAW/AIFS BORING METHOD: NX Core & water DATUM:  MSL COLLAR ELEV: 4628
PAOJECT NO: B43-2848 DAILUNG CATE: 5/21/05 - 5/22/85 COCQRCIMATES N 1067183.45 E: 515234.52
LOCATION; BRIDGETON, MO DAILL RIG: CME 75 AZIMUTH: 0 INCLINATION: .80
ROgk TYFE J-Joint PL-Planar P-Paishod Fa-FsOnide . -
w F-Fauit C-Curved K-SEKkensidad Cl-Clay Infd =z X =] o
4 o | Sohea U-Uncutating SM-Smooth CH-Chorte T 5 s =z [E
- 8| wasddng 8T-Stappad B-Bough H-Heaed btz B 2B
e o | _F-Folaton 1requiar VY. Bough GRE-Gravel Filed SRS Ex B WATPI;?;TLEE?JELS
IR = A I v 0 0O &
E;ﬁ e} DESCRIPTION E ey p WE g 5 DL{‘S_.CONTINUﬂY DATA = = « 8 z ?3: INSTRAUMENTATION
o = Z {231 map 2E e, TYPE AND o o [t
O foEPTH | 5 (00 £ bagx3 SURFACE zclr Bl  z|.3zgd i
Fmo| = o= Ek a DESCAIPTION {8 #222Wuronlk s v o o
B8R Javww® 52 EEED i) s g
8 1o0a20t 5/18/95 - 5/19/95
See Soil Borehole Log A 3 7/8 in. borehote {air
PZ-107-55 rotary) was advanced
32,0-54.0 it through 10 t/4 in. ID
Na samples collected hellow stem augers from
30.0-55.0 ., and 6 in.
steel was sealed in
borehola from surface to
55.0 tt. with neat
cement. Bedrock was
S0 encountered at 51.0 ft.
BGS during dritling
52
54 408,60 408.60
54,0-59.0 fu 54,00 4 54.00 521795 @ 15:30
Fresh, medium bedded, pale Began coring
ellowish brown (10YR 6/2),
ne grained, medium streng,
LIMESTONE, (ST. LOUiIS
FORMATICN)
58
4
¢ losw Fd JPLSM,CL o -
LY.
®J,PL5M b
5/21/85 @ 15:50 ]
End of Run 1 ]
40360
58.0-63.5 i, . ED.00 ¥ 1
Slightty weathelred, medium ]
bedded, light olive gray 1
(5Y 5/2), mediumn grained, ®4PLA
medium strong, ARGILLACEQUS |-
g0 | LIMESTONE, {ST. LOUIS
FORMATION)
60.0 f1.
Fossiliterous $B.PLSM
# J PLSM,CL
2 |o6% Fy JPLR
62
63,582.3 fi.
Fresh, medium to thinly
bedded, pale yellowish brown ®B,PLSM
(10YR 6/2), m-c grained,
medium strong LIMESTONE,
84 (ST. LOUIS FORMATION)
DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY )
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TiLTON Golder Associates

DRILLER: D. MAHURIN DATE: 6/20/95




PRQUECT: LAIDLAW/RI-FS

RECORD OF DRILLHOLE PZ-107-58

BORING METHQOD: NX Core & water

DATUM: MSL

Sheet 2 of 4
COLLAR ELEV: 4824

DAILLING CONTRAGCTOR: LAYNE-WESTERN

DRILLER: D. MAHURIN

CHECKED: B. TILTON
DATE: &/20/95

Golder Associates

PROJECT NO:  943-2848 DAILUNG DATE:  5/21/95 - 5/22/95 COORDINATES N:  1067183,45 E: 81525452
LOCATICN: BRIDGETON, MO CRILL AIG: CME 75 AZIMUTH: @ INCLINATION:  -g0
BOCK TYEE J-Joirt PL-Planar F-Posshed Fe-FeCida @ -
" F-Faut C-Curved K-Stiprisiclod CL-Clay i z T a! ]
2 @ | Sshex U-Ur:duizing SM-Smooth CH-Chiorite E 05 o F:d 7 &
- 6| B-Bedang ST-Stepped R-Rough H-Haatod hi} = SO S
) B o [ __F-Fotaor lrrsguiar VRV Rough GRF-Gravel Fited %% 22l 25 B WAT:E.[EE% es
Tuw = %) trs T I - g o &
E’ g DESCRIFTION E ey o w% @ ,é DISCONTINUITY DATA = 3 5] 2z B INSTRUMENTATION
a £ Z (53] man ER 2, TYPE AND igl, o 2
U | CEPTH 2 a8 % 93853 SUREACE ES I 2888 [F
o€ a N -
n 3398 |avom2 | 8 8 OESCRPTION |8 f23 FEHEE
" 8 leasg2an . = -
Fresh, medium to thinly
bedded, pale yellowish brown %8 PLSM
(10YR 6/2), m—c grained,
medium strong LIMESTONE, [
(ST. LOUIS FORMATION) Hf“
L
64.3 1. B,PL,SM,CL
Argillaceous layers common,
e &g stylolites common )
o 2 |ean
) PLSM
@J.P{ SM,CL
fne Bﬂ -
1 9.4 PLSM.CL 5/21/95 @ 16:15
End of Run 2
393.50
69.00
1 ® | J,PLR
b= 70 -
[ $B,PL.SM.CL (5)
" 72 | 7207250 "
Argiflacecus layer e B PLSMCL
* J1R .
:
- 74 a|'® =
@B,PLSM,CL
4
1 1
- 78 “
76.7-T7.2 It i
Argillaceous layer ]
= ~
[l 1
]
- 78 ——— -
E [ 7847991 [ FUPLSM (2 5/21/95 @ 17:40 ]
1 Argillaceous layer —— End of Run 3
] 383,60
E= R 4
| 100 ]
= s €4,PLSM
b~ B ’ b
DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY




PROJECT: LAIDLAW/RI-FS
PROJECT NQ:  943-2848
LOCATION: BRIDGETON, MO

RECORD OF DRILLHOLE PZ-107.5$

BORING METHOD: NX Core & water
DAILLING DATE: 5/21/95 - 5/22/95
DAL RG: CME7S

CATUM: MSL
COORDINATES N:
AZIMUTH:

g

Sheet 3 of 4

CCLLAA ELEY: 482.8
1067183.45 E
INCLINATION:

515254,52
B0

3

DEPTH
{FEEi,

BOCK TYPE

DESCRIPTION

PL-Plsnar
G-Curved
U-Unduating
57-Steppod
T-lTeqular

J-Joirt
F-Fauil

P-Polshed
K-SErensided
SM-Smaoth
R-Rough
VRV, Rough

Fe-FaCrade
Cl.-Clay i
CH-Chiorite
H-Healed
GRF-Gravel Fileq

GRAPHIC LOG

DISCONTINUITY DATA

CORE
RECOVERY

10

3
2 ©
2
‘5‘ FRACTURES]
g PER FOOT

TYPE AND
3 SURFACE
DESGRIPTION

GRAPHIC
LOG

sw R

My

WEATHERING
NDEX

STRENGTH
INDEX
POINT LOAD
INDEX {psl)
TESY ORIENTATION

HW oW
Rs 08

NOTES
WATER LEVELS
INSTRUMENTATION

- 82

~ B4

- 94

63.5-82.3 ft

Fresh, medium to thinly
bedded, pale yellowish brown
(10Y8H 6/2). m-c grained,
meium strong LIMESTONE,
(ST. LOUIS FORMATION)

82.3-846 v

Slightly weathered, medium
bedded, light olive gray

(5Y 5/2), medium grained

medium strong, A GILLACEQUS
LIMESTONE, (ST, LOUIS
FORMATION)

B4.6-B8.5 It

Fresh, medium bedded, pale
yeilowish brown (10YH 6/2),
fine grained, medium strong,
LIMESTONE, (ST. LOWIS
FORMATION)

Thinly laminated Clay layers
abundant

BB.5-94.1 .

Fresh, medium bedded, light
olive gray {5Y 5/2), fine
grained, medium strong,
ARGILLACEOUS LIMESTONE
(ST. LQUIS FORMATION)
Stylolites abundant

94.1-97.2 1.

Fresh, thinly bedded, pala
yetowish brown (10YR 6/2),
fine grained, medium streng,
LIME STONE, (ST. LOUIS
FORMATION})

Abundant thinly laminated Clay
layers

4 372.80

HHHE

.

L

il

2800

100
%

@..PLSM (3)

€.J,PLSM (2}

& JPLSM.CL ()

®4,C.8M

% B,PL,SM,CL {3)

,,%
B

o

G

e

\‘
R

5/21/95 @ 18:40
End of Hun 4
Quit drilling for
the day

5/22/95 @ 7:30
Began drilling

DEFTH SCALE:

1:2

DAILLING CONTRACTOR: LAYNE-WESTERN
ORILLEA: D. MAHURIN

LOGGED: D. ALLOWAY
CHECKED: 8. TILTON
DATE. 5/20/85

Golder Associates




RECORD OF DRILLHOLE PZ-107-585 Sheet 4 of 4

PROJEGT: LAIDLAW/AILFS BORING METHOD: WX Care & water DATUM: MSL COLLAA ELEV: 482,68
PROJECT NO:  $43-2848 DRILLING DATE:  5/21/85 - 5/22/85 COORDINATES N:  1067163.45 E: 515254,52
LOGATION: BRIDGETOM, MO DRILLAIG: CME 75 AZIMUTH: O INCLINATION:  -80
HRGRJIYEE ot PL: Manar P-Polahed Fo-FalOxide ) >
w F.Fant C-Curved K-Siensided CL-Clay Inf > T o &
S o S-Shear U-Undutating SM-Smooth CH-Chiorite .1 5 « s = &
- 5] B-Bedding ST-Stepped A-Rough H-Haaled i | z & Z g i
g 2 | FeFotaion ieguiar VRV, Rough GRF-Gravel Fifed ES|lE S| B @ WAT:OTES
£ Q - e =l e = 58 & A LEVELS
EL‘E’ DESCRIPTION ‘:’; e | o u..sE § § - DISCONTINUITY DATA — & @ £ €5 INSTHUMENTATIGN
= 2 Ziz2l a0 | BE | Fde TYPE AND ig = o im
O loertH | 5 |62 5 p23%8 SURFACE éBE B¢ Fle2233
N §T 1 T nne| 2.1 %75 DESCRIFTION 6 123zngoalbhore e
BHF | T oo e © & (73 [ olls s o] ¢ o . o s o+ o 4
[ % |ga197.24 ]
Fresh, thinly bedded, pale ——
ellowish brown (10YR 6/2), - @B PLSM
ine grained, medium strong, -
LIMESTONE, (ST. LOUIS Ea=
FORMATION) -
Abundant thinly laminated Clay
layers 5 {'%
97.2-100.7 f
| g | Slightly weathered, medium
bedded, fight clive gray (5Y
| 5/2), fine to medium grained,
medium strong, ARGILLACEGUS 5/22/95 @ 8:10
LIMESTONE, ?ST. LOUIS End of Run 5
FORMATION) 36.60
Calgite tilled heated ¥ '99.00
fractures common
v 100
S PLRCL
100.7-104.0 f
Fresh, thinly bedded, pale
yellowish brown (10YH 6/2),
{-m grained, medium strong,
LIMESTONE, (ST. LOUIS —— a ' €I PLR
FORMATION) joied
L 02 Abundant thinly faminated clay |-
layers aa
e @1 PLA
posyed
=
- %J.PLA 2 5/22/95 @ B8:30
— SRR Finished coring
[ oo asg.s0f T 1358.80 Bk
End of Record of Borehole 104.00 104.00
at 104,0 ft,
- 108
- 108
- 110
- 112
DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: LAYNEWESTERN GHECKED: B, TILTON Golder Associates

DRILLER: O. MAHURIN DATE: 8/20/95




000000

LAIDLAW WASTE SYSTEMS {NC,

SOIL BOREHOLE

LOG

{ELEVATION)
OW SAMPLER

BLOW/ 8 IN.

AMD
DESCRIPTION OF WATERIAL

SAMPLER TYPE

SITE NAME AND LOCATIOM DRILLING WETHOD: BORNG 1O,
6.25 inch LD. Hollow Stem Auger PZ--108-55
SHEET
SAMPUNG METHOD: 1 g 2
SPLIT ;2.0 inch 0.0./1.9 inch [D. (SP)
LAIDLAW/OU2 RI-F5/MO LIT SPoow: 20 inch D.0/13 inch LD ¢S DRALLING
WEST LAKE LANDFILL SHELBY TUBE: 30 inch OD./2 13716 inch L. <SH> | SIART | FNGH
OPERABLE UNIT 2 p—p— o s
TIME 16:30 7:30
DATE DATE DATE
NORTHING: 1067678.37
DATUM FASTING: S15972 61 ELEVATION 454.1 CASING DEPTH 3/21/95f 3/228/95
DAL RG  TME 79 SURFACE COMDITIONS
ANGLE BEARRG
SAMPLE HAMMER
E SHMPLE NUVEER
3 REMARKS

<0.0-2.0 ft.) Dense, pale yellowish brown
(0YR 6723, CLAYEY GRAVEL, some fine to
coarse Sand, SR, damp, {GC3, CFILLD P

{4521 2.0

I 20
il &

o L8]

HElliii‘l'IElHIiIEEiHHlHli[iEEiIillIiEEH[!IIIIEIiiiilléiii‘liliiilllili

(2.0-6.0 Ft) SLFF to very stiff, dark
yellowish brawn CI0YR 4/2), SILTY CLAY,
some Gravel, little fine to coarse Sand, sp

26 |Ler
23 Exg
13 |fsow
1 s
O O
& 2.0
7 {5042
z & SR, damp, (CL), (FILLD

3 1.9 C6.0=~12.0 Ft.) Stiff to very siiff, dark
@ g yellowish brown (l10YR 4/2), SILTY CLAY,
1 Ay trace Gravel, troce to some Fine to sP
7 135 b coarse Sand, SR, damp, (CL», <FILLD
8 s a5
& 20
2] 251
10 8 2.4
B a0
10 204
12 [ 1. 120-190 £1) Very stiff, yellowish
g ExXid gray (5Y 7/2) SILTY CLAY. troce fine
12 (302 Gravel censisting of limestone, trace to P
13 IS little fine to coarse Sand, moderote amount s
of iron oxide staining 3R, damp, {CLJ, @
(ALLUVIUMY
14 |4 -
8 |27 P
] ;

S
oo berabodb o oo oo dos e oo oo o b e

LAYNE-WESTERN

DRILLING CONTR

5. cOSI0

LOGGED BY
DATE

543-2848

JOB NOC.

CHK'D BY _v. HERST

&£/71/55

PZt1085S

FILENAME:



LAIDLAW WASTE SYSTEMS INC,

SOIL BOREHOLE LOG

6.25 inch LD Hollow Stem Auger PZ--108-5S
SHEET
SAMPLING METHOD: 2 oF 2
SPLIT SPOON: 2.0 inckh O.0./1.5 .D. (5P
LAITLAW/0U2 RI-FS/MD LIT SPOEN: 2.0 inc D.71.5 inch LD DRILLING
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 0.0./2 13/16 inch LD (SH) | START FHESH
OPERABLE UNIT 2 WATER LEVEL TRE TIME
TRIE 16:30 7:50
DATE DATE DATE
NORTHING: 106767837
DATUM EASTING: 5153726 ELEVATION 454.1 CASIG DEFTH 3/EL/55] 3788735
DRRL RG CME 75 SURFACE CONDITIOMS
ANGLE BEARING
SAMPLE HAMMER
By |2 :
§ w SAMPLE WNUMBER
£ ~ AMD REMARKS
Eg ﬁ DESCRIPTION OF MATERMAL
e 20~1%0 Ft.) Very stiff, yellowish sp R
- gray (3Y 7/2) SK.TY CLAY, troce fine =
- Gravel consisting of {imestone, trace to ed
r— 16 little fine to coarse Sand, moderate amount e
"l 3 of iron gxide stoining SR, damp, <CLJ, 1
[ i CALLUV UMY b
47 g SP -
=R E -
[ 3 (19.0~20.0 ft.) Very stiff, light olive -
- 3 gray (10Y 5743, SILTY CLAY, little highly sP —
— {9 |38 weathered limestone, gravel pieces, —
[~ little fine to coarse Sand, moderate -
- iron oxide staining, NR, damp, (CL2 —
__—'__20 CALLUVIUMD C434.13 20.0 ] Top of weathered
e End of Soil Borehole Log ot 20.0 Ft. «l Ihedrock encountered
[ . 1 |e 200 ft.
- See PZ-108~5S Record of Drillhole for T
— 21 rock descriptions —
- 22 =
23 =
24 -
25 =
= 26 =
27 =
- 28 -
29 =

LAYNE-WESTERN

DRILLING CONTR

S, cOosio

LOGGED BY

943-2848

PZ 10855

JOB NG.:

CHK'D BY _\_HeRsT

6/1/95

DATE

FILENAME



RECORD OF DRILLHOLE  PZ-108-SS

DRILLING CONTRACTOR: LAYNE-WESTERN

DRILLER: D. MAHURRN

CHECKED: R. BOOTH
OATE: 5/2/95

Sheet 1 of g
PROJECT: LAIDLAW/F-FS SOHING METHOD: NX Core & water DATUM: MSL COLLARELEV: 4541
PROJECT NC: 943-2848 DRILLING DATE:  3/22/95-3/23/95 COORDINATES N:  1067678.4 E: 5188728
LOCATION: BRIDGETON, MO DRILL AIG: CME 75 AZIMUTH: @ INCUNATION: 50
HRGIINER J-Joirm PL-Panar P-Pokshed Fe-Felxide o P
w F-Faut CCurved K-Stkensided CLClay In > T a &
g g 8Shear U-Uncuizting SM-Emooth CH-Chiorite O S5 [
i Q1 BBedding ST-Stepped B-Rough H-Healed i -] b S A
B a1 Froiaicn Limeguiar VAV, Hough GRF-Gravel Filed RN E x5 B NOTES
Euw DESCRIFTION z P T TGO MUY DATA i Tl 588 & WATER LEVELS
ot 2o | oluE £ —r - z o z | INSTRUMENTATICN
o o Z {257 mao B2 S, TYPE AND In 2 o I
b bl B o 9z Laf2gl o somece |23z Ee  glogssi i
Fn looo w i a o DESCRIPTICN « 2E3Wuwmay r-nmwmﬂvom‘-w
BTN T 0D B W [ §- - Al ool o T v
" % lo.o-20.01 .
Sea Scil Borehole Log
PZ-108-55
= 18
. 0 434.10 43410
20.0-24.4 ft 20.06 |1 2600 3/Z2795 @ B:30
Highly weathered, thinly Started coring Run 1
bedded, pale ciive {10Y 6/2),
f:neé;ramed medium strong, 1 o
LIMESTONE, {87. LOWS —— 7
FORMATION) L 3
Clay infillings %3
20.2-20.4 ft B +
Bluish-gray Shale -1} 2
- 23?.7‘20.9 ft e 3
[~ uish-gray Shale Rt i -
3 1 f59% 23
216221 —~ 4
Chert {Brown-angular) r?i;?t;(;:asc%?gdaa%gﬁf o
of rock, clay infilling
may also be the reason
Core Loss
L o -
428.70 3
24.4.29.5 1. =} 24.40 =
Fresh, thickly bedded, light — %J1R it
olive gray (5Y 5/2). fine —
grained, medium strong - ®
P OSSILIFEROUS LIMESTONE, ] J.LR
{ST. LOUIS FORMATION) ——-
-
b~ 28 -] .
.
o
W 166
426.70 - o
27.4-28.6 It 57 >
Thin layers of bluish-gray 2
Siltstone
L. g -
! 425,50
1 28.60 9
] ]
F -1 42,50 i
29.6-36.3 ft. -] 29.60
L. 4o | Fresh, thickly bedded, - -
yellowish gray (5Y 7/2), fine ——
grained, medium strong, ] 2JLR
ARENACEOUS LIMESTONE, [ ol iR
{8T. LOUIS FORMATION) —— a9% "
Fossils common, styiclitic, — 3 e &
little pyrite crystals -5
Py ry =
ES Fuen
—_— 2
~ 32 '
DEFTH BCALE: §:2 LOGGED: S COSIO

ZGolder Associates




PROJECT: LAIDLAWMALFS
PRQJECT NO: 942-2848
LCCATION: BRIDGETON, MO

BORING METHOD: NX Core & water

DRILLING DATE:

DRILL RIG: CME 75

3/22/95-3/23/95

RECORD OF DRILLHOLE PZ-108-SS

DATUM: MSL
COORDINATES N:
AZIMUTH:

1087578.4

Sheet 2 of 9§

COLLAA ELEV:  454.1
E: 5158728
o] INCUNATION:

-80

SLE

DEPTH,

FOCK TYPE

{FEET)

DESCRIPTION

J-dormt
F-Fault
S-Shmwar
B-Bedding
F-Fofiaton

PL-Planar
C-Curvad
U-Undulating
5T-Steppad
{-imeguiar

P-Polshad

K-Siitenaided
SM-Smooth

A-Rough

VA-V. Rough

Fe-FeChide
CL-Clay Ins2
GH-Chlorite
H:Healed
GRAF-Gravel Flled

GRAFHIC LOG

ELEY
DEPTH
FTy

RUN RO

CORE
RECOVERY
]
0
[w]
FRACTUAES
PEA FOOT

2
4
3
B
10

DISCONTINUITY DATA

TYPE AND
s SURFACE
DESCAIPTICN

GRAPHIC

LCG
gw FR
MW

WEATHERING
INDEX
STREMGTH
INDEX,
POINT LOAD
INDEX {psi}
TEST ORIENTATION

HW ow
R H&

NOTES
WATER LEVELS
INSTRUMENTATION

32

422.00

32.1-33.3 1t
Dolomitic Limestone

a3,3-35.0 ft
Arenaceous Dolomite

34

35.0-36.2 It
Bluish-gray Shale layer

az10

415.10
35.00

417.50

NN

Ty T
Iil!‘EIE

!

3634131

Slightly weathered, medium
bedded, light olive gray

(5Y 6/1), fine grained,
strong, LIMESTONE,

(ST. LOUIS FCRMATION)
Scattered pyrite crystals,
trace ot fossils

38,1-40.2 ft.
Arenaceous Limestone with
Shaie thin beds

a8

40.2-41.3 .
Arenaceous Dolomite

36.20

412.80

417 B0

HACE A

2
]

99%

36.30

A12.80

41.3-50.6 fr.
Moderately weathered, medium
bedded, light olive gray

(5Y 6/1), fine grained, medium
strong, LIMESTONE,

(ST. LOUIS FORMATION)

Few large (~5 mm.) pyrite
crystals, thin fayers of
bluish-gray Shale, vugs

<1 mm,, crystals and chert
nodules, abundant intact cpen
joints

41.30

i | S H TR e TR

41.30

SRR

83%

R AT RO ST MRV R AR

R

®J1CL

® |JIR

®|J,PLCL

®|ypPLCL

#® |JPLSM

@ J..R {6)

@ [J1LCL {2

®J1LCL 3

This zone may show high
permeabiiity due to the
open joints intact

404,40
45.70

457-46.1 L

Arenaceous Limestone
46.1-47.1 ft.

Stylolitic with joints, filled
with glauconite crystals,
Limestone

47.1-47.5ft.
Stylolitic, microcrystalline,
abundant crystals of quartz

100
%

407.00
47.10

#J,LR(3)

LOGGED: §. COsIO
CHECKED: R. BooTH
DATE: 5/2/95

DEFTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
CRILLER: D. MAHURIN

Golder Associates




PROJEGT: LAIDLAW/RI-FS
PROJECT NO:  943-2048
LOCATION: BRIDGETON, MO

RECQRD OF DRILLHOLE PZ-108-SS

BORING METHOD: NX Core & water
DAILLING DATE: 3/22/95-3/23/9%
DRILLRIG: CME 75

DATUM: MSL
COORDINATES M:
AZIMUTH:

Sheet 3 of o

COLLARELEV: 454.9
10687678.4 E:

5156728

9 INCUNATION: .80

_SALE

{FEET}

BOCK TYPE

DESCRIPTION

DEPI:. .

Fa-FeOxide
CLClay I
CH-Chisita
H-Haabod
GRF-Gravel Fited

JdJoirm
FoFault
5-Shoar
B-Badding
F-Feoliaton

GRAFHIC LOG

ELEV

DEPTH
Fm

TYPE AND
SURFACE
QESCRIFTION

RUN NO.
CORE

RECOVERY

1]

Q

[=]
FRACTURES]
PER FCOT

GRAPHIC
LOG

2
q
8
5
10

WEATHERING
INDEX
STRENGTH
iNDEX
POINT LOAD
iINDEX (psi}
TEST ORIENTATION

sy TR
M
HW ow

NOTES
WATER LEVELS
INSTRUMENTATION

o

= 50

52

[ 54

™ 56

= 58

50

(-~ 62

54

41.3-50.6 1.

bedded, light olive gray
(5Y 6/1), fine grained,

(8T. LOUIS FORMATION)
Few large (~5 mm.) pyrite
crystals, thin fayers of
biuish-gray Shale, vugs

<1 mm., crystals and chert

joints
48.6-49.4 fi.

50.6-34.4 .

olive gray (5Y 6/1), -m
grained, medium stro

(ST. LOUIS FORMATION}
Porous, vugs up to 3 mm.,
semi-filled with quartz
crystals

calcite mroughout sample

54.4-60.0 . _
Fresh, thickly bedded, light

grained, medium strong,

{ST. LCUIS FORMATION}
Little veins of calcita

<2 mm., few porous areas
showing vugs up to 3 mm.,
trace of pyrite at 58.4 ft.

60.0-66.5 ft.
Fresh, thlckl((bedded, light
alive gray (&

rained, medium strong,

(ST. LOUIS FORMATION)
Few 1-3 mm, calcita veins,

1 mm. ot lass vugs

Moderately weathered, medium

medium strong, LIMESTONE,

nodules, aburdant intact open

Abundant open intact joints
Fresh, medium bedded, light

ARENACEQUS UMES ONE,

Lenses/bsg crystals of pyrite
at 50.9 ft., abundant veins of

olive gray (5Y 6/}, medium
ARGILLACEQUS LIMESTCNE,

/1), medium
ARGILLACEQUS LIMESTONE,

stylotitic, few zones showing

404.70

DT

48.40

8 LR (2)
®J,1.CL (2

SLLR (2

388.70

54,40

cobl SpetiapResn i arantaa]

@U1R @)

®J1.R

R viE Y T
e

® | 1A
%JLR
®{JIR

@ LR
® R

intact open joints
observed in botton
dinches

semndinton )

KBty

PURPRIE TSI WY

DEPTH SCALE: 12

DAILLING CONTRACTCR: LAYNE-WESTERN

DRILLEA: 0. MAHURIN

LOGGED: 5. COSIO
CHECKED: R. BOOTH
DATE: 5/2/95

Golder Associates




PROUECT: LAIDLAW/FIFS
PRCJECT NO: 943-2844
LOCATION: BRIDGETON, MO

RECORD OF DRILLHOLE PZ-108-55

BORING METHOD: NX Core & waler
DRILLING DATE: 3/22/96-3/23/85
ORILLAIG: CME 7?5

DATUM: MSL
COCHADINATES N:
AZIMUTH:

o]

t1CH7678.4 E:

INCLINATION:

Sheet 4 of @

COLLARELEV: d454.1

5156872.8
~80

LSALE
(FEET)

DEP.

ROGK TYPE

DESCRIPTION

Jalairt
F-Faunt
§-Ghear
B-Bedding
E.Folaton

PL-Planar
C-Curvad
U-Unduiating
3T-Stepped
IHregudar

Fa-FeCndde
Cl-Clay infa
CH-Chiorite
H-Healed
GRF-Gravel Filed

GRAPHIC LOG

DISCONTINUITY DATA

ELEY

DEPTH
T

RUN NO
CCRE
RECOVERY
o
I+
a
FRACTURES
g PERFCOT

1G

o
@|

TYBE AND
SURFACE
DESCRAIPTION

GRAPHIC
LOG

WEATHERING
{NDEX
STRENGTH
INDEX
POINT LOAD
{NDEX {psi)

TEST ORIENTATION

NOTES
WATER LEVELS
INSTRUMENTATION

56

7D

72

T4

76

78

8¢

60.0-66.5 ft.

Fresh, thickly bedded, light
ofive gray (5Y 6/1), medium
grained, medium strong,
ARGILLACEQUS LIMESTONE,
(ST. LOWIS FORMATION),
Few 1-3 mm. calcite veins,
stylolitic, few Zones showing
1 mm, or less vugs
64.4-65.6 ft.

Little gray quartzose chert
rosettes are observed

66.5-71.2 1.

Fresh, thickty bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)

Scattered tossils throughout

71.2-727 ft

Fresh, medium hedded, greenish
gray (5GY 6/1), -m grained,
medium strong, ARENACEQUS
LIMESTONE, (ST. LOUIS
FORMATION}

Cross bedded

72.7-76.3fl.

Strongly weathered, medium
bedded, light clive gray {5Y /1),
microcrystalline, medjum
strong, LIMESTONE,

(ST. LOUIS FORMATION)
Stylolitic, highly laminated

76.3-79.4 k.

Moderately weathered, medium
bedded, light olive gray

(5Y 6/1), very fine grained,
medium strong, LIMESTONE,
{ST. LOUIS FORMATION)
Stylolitic, few intact open

joints filled with clayey
material, trace of quartz
crystals and trace of pytite

79.4-93.6 ft.

Fresh, medium bedded,
yellowish gray (5Y 8/1) to
light olive gray (5Y 6/1),

fine grained, medium strong,
STYLOLITIC LIMESTONE,
(8T, LOUIS FORMATION)
7951,

Calcite vein of approximately
5-10 mm. thick

80
—{ 80
40
28
2
4
&

389.70

R

|

1

1

i

stehsAb st AaiL A Rad At

R

f:

64.40

ave.ra

T AR R

i

[

i

1

74.40

araro

R ]

79.40

JILR
JLelL,
JLR

41LR

JECL (4

4R

JIR @

JicL
JLCL ()

JLCL (g

32395 @ 7130
Began drilling, water
level at start was
11.9 it BGS

DEPTH SCALE:

1.2

DRILUNG CONTRACTOR:  LAYNE-WESTERN
CRILLER: O. MAHURIN

LOGGED: S, COsIO
CHECKED: R. BOQTH
DATE: 5/2/95

Golder Associaies




RECORD OF DRILLHOLE PZ-108-55

Sheet 5 of 6

PROJECT: LAIDLAW/AL-FS BOHING METHOD: NX Core & watar DATUM: MSL CGOLLAR ELEV: 454.%
PROJECT NO:  943-2848 DRILLNG DATE:  3/22/95-3/23/95 CCORDINATES N:  1087678.4 E: 5158728
LOCATION: BRIDGETON, MO DAL RIG: CME 75 AZIMUTH: O INCLINATION:  -B0
POCINES Jnloirt PL.Planar P-Polishad Fo-FoOxide a .
w FFaut C-Curved K-Sikensided CL.Clay infR z fust [a] S
o o] Fomew U-Unauating SM-Smoath CH-Criorite E .l B 5 % |
% a B-Badding 5T-5teppad R-Fough H-Healod Hu | =2 w b N
£ 3| Ferotaton -irregdar VAV, Rough GRF-Gravel Filad i= T & = NOTES
w DESCRIFTION g = a DECONTINUITY DATA §= E = % Q T WATER LEVELS
s T aev | o fud o § - % & Z |5 INSTRUMENTATION
c 3 Z 22| Aao 289 Sy, TYPE AND I o I
@ loermn | 5 10 Q g o 0% 8 SURFACE %g = Bz leR282% &
G B O N B DESCRIPTION G ¥z2zfusonbuornae
N D I MEIYCCOCONMEC OC OO O
w40 - et
75.4-93,6 ft, _— @
Fresh, medium bedded, = JLR ]
yellowish gray (5Y 8/1) to . ]
light olive gray (5Y 6/1), ® JPR
fine grained, medium strong, ]
STYLOLITIC LIMESTCNE, :%‘"‘ 1
(ST. LOUIS FORMATICN) - ®)1J LR ;
79.5 . -
Calcite vein of approximately IR
o 5-30 mm. thick A 1R@
= 2
—a
%.JILR
=3 3_4 el
Xi ®
84.4-85.8 f - 33343 JLA
Grystalfine Stylolitic o @fJlcL
Limestone %
] ® 4R
-
——
@
85.8-87.6 1, ) JLR (@)
~ B6 | Fine grained, Limestone, - -
stylolitic, abundant quartz %
and pyrite cyrstals st} 8| JIR
8|10l
[ g 8700 _ 2 ]
5 mm. joint filled with a dark
greenish-gray (5G 4/1),
clayey material
B87.9-93.6
Stylolitic crystalline
Limestene 3
12 ] A ]
:": 2 E
2 5
% {90910 ]
Abundant silicified fossils ,
24000 @) 3
o
~ o2 ]
®J,1,CL
®.LA
93.6-06.4 . o o
Frash, medium bedded, light & 4.P.5M 4
94 | olive gray (5Y 6/1), fine -
grained, strong, ARGILLACEOUS 359,70
LIMESTONE, (ST. LOUS 94'40
FORMATION) ’
Few calcite veins (1 mm.)
o 14
= % = -

DEPTH SCALE; 1:2
DAILUNG CONTAACTOR: LAYNE-WESTERMN
DRILLER: D. MAHURIN

LOGGED: S. COSIo
CHECKED: R, BCOTH
DATE: 5/2/35

Golder Associates




RECORD OF DRILLHOLE PZ-108-SS Shest 8 of g

PROJECT: LAIDLAW/HRILFS BORING METHOD: NX Core & water DATUM: MSL COLLARELEV: 45844
PROJECT NO:  943-2848 DAILLING DATE: /22195323195 COORDINATES N:  1087678.4 E: 815872.8
LOCATION: BRIDGETON, MO OAILL AiG: CME 75 AZIMUTH: @ INCUNATION;  -B0

ROCK TYPE

J-Joir PL-Flanat P-Poished Fe-feCida
F-Faut C-Curved K-SEengkded CL-Clary infl
5-Shear U-Unduiatng SM-Smocth CH-Chiorta
B-Bedding 5T-Stepped R-Aough H-Healed
¥-Fokation t-imeqpdar VR-Y. Rough GAF-Gravel Filad

DISCONTINLITY DATA

LAJALE

{FEET)

i

NOTES
WATER LEVELS
INSTRUMENTATION

INDEX

WEATHERING
INDEX
STRENGTH
PCINT LOAD

INDEX {ps¥

DESCRIFTION

OE:

o TYPE AND
% & SURFACE
o
g

GRAPHIC LOG
TEST CRIENTATION

GRAPHIC
LOG

DESCRIPTION

10

a0

sw FR

AW

R cw

as RB

R

a0
150
300
600

TORE
RECOVERY
I
fel
a
h:4
4 FacTuEs
a PERFOQT

-+ 98

96.4-108.4 ft,

Fresh, thickl(tbedded, light
clive gray (5Y 6/1) to olive

: gray (5Y 4/1), fine grained,
medium strong, LIMESTONE,
{5T. LOUIS FORMATION)
Stylolitic, abundant calcite
vains, pyrite crystals

- ag { observed in clay filled

joints, large (<4 mm.} calcite
crystals at 98.0 ft.

96.4-104.0 ft.

Abundant clayey flled intact
joints

B
[ o

@LLCL (@)

~ 100 | 100,0-102.5 ft
Oolitic Limestona

JILCL (&

101.0-102.0 f1.
Breccialed Limestone,
cemented with greenish-
1 biue clayey material

J,CL (2

*1J1R

= 104

Led 34870
{75430

1 104.8-104.9 1.
1 Layer of bluish-green ciayey
material, foliated

- 106

@ ).R

107.2-107.7 i,

Highly brecciated @JpPSM

= 108 | 100.0-100.4 ft.

Scatiered caicite veins

{1-2 mm.) throughout this cere
section

109,4-114 8 1L

Fresh, medium to thickly

1 bedded, light ofive gray

= 110 | (5Y 6/1), f-m grained,

medium strong,

ARGH LACECUS LIMESTONE,
{ST, LOUIS FORMATION)

} Few chert nodules, banded down 4
to 111.4 ft. with finely
. fcrystalline Limestona
{.20-1 mm.)

®JLR

L NAR:

®.J,1CL

H]

112

CEPTH SGALE: 1:2 LOGGED: $. COSIO
DRILLING CONTRACTOR: LAYNE-WESTEAN CHECKED: R, BOOTH Golder Associates

DRILLER; 0. MAHURIN DATE: 5/2/95




PACJECT: LAIDLAW/ARFS
FROJECT NO:;  942-2848
LOGATION: BRDGETCON, MO

DRILLING DATE:

RECORD OF DRILLHOLE PZ-108-55

BORING METHOD: NX Care & watar

DAILL AIG: CME 75

3/22/95-0/23/95

DATUM: MSL
COORDINATES N:
AZIMUTH:

10B7678.4 E:

¢} INCLINATION:

COLLAR ELEV: 4544

Sheet 7 of g

515872.8
50

ALE
WFEED)

DEF .

ROCK TYPE

DESCRIFTION

J-Joat

PL-Planar
C-Cirved
U-Undutaling
ST-Stepped
Hraguiar

P-Pokshad
K-SEersided
SM-Smaoth
R-Rough
VA-V. Rough

Fo-FoQuide
CL-Clay I
CH-Chiorite
H-Hoaled
GRF-Gravsl Fifled

GRAPHIC LOG

CORE
RECOVERY

FRACTURES
3 PERFQOT

2
4
5
10

IS

CONTINUITY DATA

WEATHERING
INDEX
STRENGTH
INDEX
FOINT LOAD

TYPE AND
SUAFACE
DESCRIPTICN

GRAPHIC
LOG

INDEX {ps})
TEST ORENTATION

sw FR
MW
HW oy
Rs A6
54

sa

"2

NOTES
WATER LEVELS
INSTAUMENTATICN

= 112

=~ 114

= 118

— 118

(- 120

i~ 122

~ 124

= 128

~ 128

109.4-114.8 f.

Fresh, medium to thickly
badded, light olive gray

(5Y 8/1}, f-m grained,

medium strong,
ARGILLACEQUS LIMESTONE,
(ST. LOUIS FORMATION)

Few chert nodules, banded down

te 111.4 fL with finely
crystalline Limestone

(.20-1 mm.}

111.9-112.9 f.

Abundant rounded pyrite
crystals

114,8-119.4 fL

Fresh, medium to thickly
bedded, olive gray (5Y 4/1),
fine grained, rmediim strong,
FOSSILIFERQUS LIMESTONE,
(SALEM FORMATION)

Very large brachiopods from
115.4-118.7 it.

118.3-119.5t.

Dark greenish gray {5GY 4/1),
Oolitic Limestene with calcite
veins and large crystals of
calcite (30 mm.)

120.4-120,7 ft.
Highly brecciated

121.0-121.3 R
Highly brecciated

121.8-124 4 ft,
Dolomitic Limestone

122.4-124.4 1L
Very large chert nodules

124.4-130.4 R,

Fresh, thickly bedded, ative
gray {5Y 4/1), fine grained,
medium strong, LIMESTONE,
(SALEM FORMATION)

Large beds of chert, large
chert nodules

15

106
Y

32870

100
*%

i AR AN TN e
e, R SRR

%
1]
=8
—
==

124.40

L4

%

L

L

J,C.5M

JLCL

JLCL

JLR

JICL
JILCL

JPLSM

J,PLCL

JLR

?J,PLSM

@ 114.8 . top of Salem
Limestone encountered

DEFTH SCALE:
DRILLING CONTRACTCR: LAYMNE-WESTERN
CRILLER: 0. MAHURIN

12

LOGGED: 8. COSI0

CHECKED: A. BOQTH

DATE: 5/2/95

Golder Associates




PROJECT: LAIDLAW/RI-FS
PAQJECT NO: 943-2848
LOCATION:  BRIDGETON, MO

RECORD OF DRILLROLE PZ-108-35

Sheat 8 of ¢

BORING METHOD: MX Cara & water DATUM: MSL COLLARELEV: 4841

DRILLING DATE: 3/22/95-3/23/35 COORDINATES N 1087678.4 E:

5158728

DRILLAIG: CME 73 AZMUTH: © INCUNATION:  -80

ALE
(FExzip

oEp

ROCK TYPE

DESCRIFTION

ot PL-Planar P-Polahed Fe-Fe(nide
F-Faut C-Curved K-SEansiced CLClay Il
3-Shaar U-Unduiating 5M-Smooth CH-Créonita
B-Badding ST-Stepped R-Rough H-Hoated
F-Folation l-mequiar VALY, Rough GRF-Gravel Fied

INDEX

GRAPHIC LOG

STRENGTH

1

DISCONTINUITY DATA,

WEATHERING
INDEX
PGINT LOAD

INDEX {psi}

€
31w TYPE AND

o 20% & SURFACE
P DESCRIPTION
M o

TEST DRIENTATION

ALIN NO
GORE
RECOVERY
I
[+]
(=]
2
grmcwns
§ PER FOOT
10
GRAPHIC
LOG
sw R
Mw
HW ow
/s A6

NOTES
WATER LEVELS
INSTRUMENTATION

i+ 128

> 130

= 132

— 136

—~ 128

e 142

™ 144

124,4-130.4 ft.

Fresh, thickly bedded, olive
gray {5Y 4/1), fine grained,
medium strong, LIMESTONE,
(SALEM FORMATION)

Large bads of chert, large
chert nodules

130.4-134.2 It
Fresh, thickly badded, light
olive gray {5Y 6/1}, medium
?rained. stron

OSSILIFEROUS LIMESTONE,

{SALEM FORMATION)

134.2-134.6 ft.

Crystailine Limestone
134.6-138.0 1L

Frash, medlum bedded, light
alive gray (5Y /1), t-m
grained, medium strong,
LIMESTONE, (SALEM
FORMATION)

Stylolitic, large (10 mm.)
calcite crystals, abundant
clay filled intact joints,
abundant chert nodules

138.6-139.0 ft.

Cringid fragments
139.0-140.8 it

Finely grained Arenacecus
Limestone

140.8-144.4 ft.

Frash, mediurmn bedded, olive
gray (5Y 4/1), fine grained.
strong, ARGILLACEOQUS
LIMESTONE, (SALEM
FORMATION)

Interbedded with Dolomite

1
{

i

NEN|

Jarar0

%JR

17

4 134.40

@JICL

X

&

JLGL

®i LR

CEFTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
CRILLEA: D, MAHURIN

LOGGED: & COSIO
CHECKED: R BOOTH Golder Associates

DATE: 5/2/95




RECORD OF DRILLHOLE PZ-108-5S Sheat 8 of o
PROJECT: LAIDLAW/R-FS BORING METHOD: NX Care & water DATUM: MsL COLLAR ELEV:  484,1
PROJECT NO:  B43-2848 DRILLING DATE:  3/22/95-3/23/65 COORDINATES N 1067678.4 E: 5158726
LOCATION: BRIDGETON, MO DRLL AIG: CME75 AZIMUTH: 0 INCLINATION:  -80
QCKTYPE J~lont PL-Planar P.Pofshed Fe-FeOnide o -
F-Faut C-Curved K-Stkensiced CL-Clay Infd z T a [s}
W a 9-Sheer U-Unduleting aM-Smooth CH-Chicrite £ 5 3 % |7
< b B.Bedding ST-Stepped A-Rough H-Healed :Q z Q i NOTES
I 3 F-Pofiaton LIraguiar VAY. Rough GRF-Gravel FRled Ez g 2 T x4 WATER LEVELS
t = 7 - o o &
- i DESCRIFTION T § Q,_ DISCONTINUITY DATA — % @ 2z 5 INSTRUMENTATION
& 3 | Eev | 2 e £3 T 2 e
a Z {53] roo o Py TYPE AND £g " - s &
@ |oerm [ 5 jog 2% piGzse SURFACE =3 [F Ele g3 288 ¥
i a - -
™ 8292 fuvun2 | 8 g | DCUWION (9 [3Effezockocave
= 144 3/23/95 @ 16:35
140.8-144.4 It = 4a |00 g ® 3
Fresh, mediurm bedded, 309.70 Tacer0] ¥ = JLAR Coring complated
olive gray (SY 4/1), 144, 144.40
fine grained, strong,
ARGILLACEOQUS LIMESTONE,
{SALEM FORMATION)
Interbedded with Dolomite
End of Record of Drillhole
at 1444 1t
b 148
> 148
1
L
r~ 150
I

- 152

=~ 154

¢

"

ke

DEFTH SCALE: 1.2
DRILLING CONTRACTOR: LAYNE-WESTERN
CRILLER: D. MAHURIN

LOGGED; S. COSK
CHECKED: A.BCOTH
DATE: S5/2/95

Golder Associates




Bo00000

LAIDLAWY WASE SYBTEMS INC,

SOIL BOREHOLE

LOG

SITE NAME AMD LOCATION DRILLING WETHOD: BORING KO,
6.25 inch 1D0. Hollow Stem Auger PZ--109--55
SHEET
SANM G METHOD: 1 of 2
SPLIT SPOON: 2.0 inch 0.D./1.5 nch [0 (SP3 DRILLING
LAalDLAW /0U2 RI-FS/MO
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch D.D./2 13716 inch LD. (SH> START FRISH
OPERABLE UNIT 2 WATER LEVEL TIE TR
TIVE 748 8:48
DATE DATE DATE
NORTHING: 1068011.70 as7,95 | 47795
DATUM EASTING: S516144.36 ELEVATION 456.8 CASBHG DEPFTH ? ?
DRIL RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS
ANGLE -90° BEARING NA
SAMPLE HAMMER 140 lbs,
be |2 : :
g © SAMPLE NUMBER
E4- 2 AHD REMARKS
E 5 DESCRIFTION OF MATERIAL
S |25
— 1 20 0.0-2.0 Ft) Very loose, light olive gray -
- 1 2.0 (3Y 6/, SILT, trace of fine to coarse -
- 1 1002 Gravel, trace very fine Sand, NR, moist, SP -
— 1 | ML, CFILLD @ .
=, (454.8) 240 -
- S0/4%0af @ M 2.0-6.0 Ft> Very dense, Lght olive -
e =0 N ° - 4 gray (3Y &/1), f-c GRAVEL, little -
S L Fines, SR, damp, (GP), (FILLD sP =
— 3 o ® Jr—
- ®l o
f— L] -l .
a— i L] ]
Lverenraion ;] L e
— 4 S50/5%00p o BR ]
b W.Oeﬂl :
[~ aonl 5 ) sP -
S— 5 ] ]
- @ 4
— L] L i
— 6 - (450.8) 5.0 -
|— 5 LB B.0-12.0 Ft.) Stiff, dark yellowish -
[ & EXNg oraown (10YR 4/2) mottled CLAYEY SILT, wesnd
- 8 [:174] MR, damp, {CL—-ML>, (LOESS) SP -
— 8 @ pr—
8 s . -
- 7 |EF -
I 2] il sP ]
g |l @ ]
— 10 2o -
- 5 EA =
- 6 K sp -
— 11 |8 @ -
—12 |, - (12.0-16.0 £t Firm, mottled moderate —
— 3 EnLg yellowish brown (10YR 5/4) to light olive e
- 5 (502> gray (3Y &/71), CLAYEY SILT, NR, damp, sP -
—1i3 |7 (CL-ML3, (LOESS) @ u—
14 ol - -
" i -
— 39 kesw € 145 Ft, little Fine Gravel i
[ 50/27 b

LAYNE-WESTERN

DRILLING CONTR

S, CRsia

LOGGED BY

943-2848

JOB NO.

W. HERST

CHK’D BY

5/31/95

DATE

P210955

FILENAME:



DOa000

LAIDLAW WASTE SYBTEMS INC,

SOIL BOREHOLE

LOG

SITE NAME ARD LOCATION DRILLING HETHOD: BORING MO,
6.29 inch 1D. Hollow Stem Auger PZ-109-55
SHEET
SAMPLING METHOD: g o 2
SPLIT SPOON: 2.0 inch 0.D./15 inch LD. (SP) DRILLING
LAIDLAW/DUZ RI-F5/MD =
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 0.D./2 13/16 inch 1D <SH>| sysRT FESH
OPERABLE UNIT 2 WATER LEVEL TRIE TIME
E 7:48 B:48
DATE DATE DATE
NORTHING: 1068011.70 as7795 | 4s7/
DATUM EASTING. S16144.36 ELEVATION 456.8 CASING DEPTH /773 7799
DRIL RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS
ANGLE -90° BEAFANG NA
SAMPLE HAMMER 140 \bs.
E‘g 2 E g
© SAMPLE NUMBER
F 47 AHD FEBMARICS
§ g CESCRIPTION OF MATERSAL
e |4
— (12.0~16.0 ft3 Firm, mattled moderate SP -
— yellowish brown (10YR 5/4) to lght olive -
- groy (SY &/1), CLAYEY SILT, NR, danp, =
—— 16 \ECL-ML), CLOESS) 4408y 1640, we] (70D okaenthehsd .
E; End of Soll Barehole Log at 160 Ft. ;E geﬁggcptfncoun ered
. 17 See PZ-109-5S Record of Drillhole For -
o rock descriptions e
Bl —
19 ]
20 —
= .
— % -
23 -
- -
b 24 -
25 —
S -
=% —
28 —
- 29 -~

LAYNE-WESTERN

DRILLING CONTR

5. COsi0

LOGGED BY

543-2848

JOB NO.:

HERSTY

W

CHK'D BY

3731790

DATE

. PZ109SS

FILENAME



RECORD OF DRILLHOLE PZ-109-SS

Sheet 1 of 8

PROJECT: LAIDLAW/RI-FS BORING METHOD: NX Core & water DATUM: MSL COLLARELEY: 4588
PROJECT NO:  943-2848 DRILLING DATE:  4/7/95-4/8/95 COCRDINATES N:  1068011.70 E: 51814406
LOCATION: BRIDGETCN, MO DRILL RIG: CME 75 AZIMUTH: O INCLINATICN:; 80
ES ARG Jloirt PL-Planar P-Polshod Fa-FeOxida a -
w F-Fault C-Curved K-Stkensided CL-Clay InfA z T a o]
p) o 5 Shasr U-Unchtating SM-Smooth GH-CHorita F 5 g = g
3 8| BBeddng 5T-Stepped R-Reugh H-Holed U |z H1 2 B 2
£ 3 |_FFotasen Hireguar VRV, Rough GHF-Grave #Bed E% wa Eox |2 WAT:gTES s
w = & e i S a |z LEVE
LB DESCRIFTION b oo | o wé .é .é DISCONTINUITY DATA ] % @ SEE INSTRUMENTATION
8 £ | Z B3| pao | 5 5o TYPE AND £2 . . s |3
6 foeet | 5109 if pxB% 8 SURFACE 29 3le c|gB883 |
N Flosoa | %ol 5 o DESCRIPTION 5] §§\ wymnallan e o
wotN |[NToo - @ @ =z ool s Ao Al 4 o ol Y
0.0-15.7 1L
See Soil Borehale Log
PZ-109-85
3
15.7-20.7 1. _
Moderately weathered, thickly
badded, light olive gray
(5Y 6/1), f-m grained,
maedium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
. . 18
Fossiliferous, pyrite and ~ *41:10 44l -
calcite crysta!r?zommon. 1570 LZEE R Mo -2 4/7/95 @ 9:47
sl*{ioiitic, abundant ctay Begin coring Run 1
filled intact joinis

DEPTH SCALE: 1.2
DRILLUNG CONTRACTCR:  LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: §. COSIO
CHECKED: R. BOGOTH
DATE: 5/5/55

Golder Associates




RECORD OF DRILLHOLE PZ-109-SS Sheet 2 of g

PROJECT: LAICLAW/FRI-FS BORAING METHOD: NX Core & water DATUM: MSL COLLAA ELEV: 4588
PACJECT NC:  943-2848 DRILLING DATE:  4/7/85-4/8/95 COORDINATES N 1068011.70 E: 5168144.38
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: Q INCLINATION: .50
PCRIFE dnJort PL-Planar P-Polished Fe-FeOxide . =
w F-Faul C-Clrved K-Sikensided CL-Clay Infd z T a o
u o] Sshea U-Undiating SM-Smaoth €H-Chicrite .| h g = £
:f [} B-Bedding 57-Stepped A-Rough H-Healad %Lu ) ﬁ - & o
< o rregudar VRV, Rough GRF.Gravel Flad SlES]l 28 B WATECH’E%ELS
u = i) ui™ I o |F
K DESCRIFTION I o | o i i .g RSCONTINUTY DATA — 3 @ 22 5 INSTRUMENTATION
o Y il Z 55| Ao Ex S TYPE AND o o En;
9 JoeeTH | 5 130G 25 begs 8 SURFACE T4 g2888 |¥
T & Ea ¥ 2520 DESCHIFTION & L v
voet{ 8 2 F e L
" ¥ lis7207 1t -
Moderataly weathered, thickly —— ©JPLSM(2)
bedded, light olive gray -
{5Y 6/1), f-m grained, ®4LR (D)
medium strong, ]
LIMESTONE, (5T. LOUIS )
FORMATICN) ®ILR (@ 4
Fossiliferous, pyrite and ]
calcite crystals common, @ |JPLSM
stylolitic, abundant clay
= 8 iilled intact joints
o] J1LR 2
® JuA
19.8-200 It
I« 20 | Layer of brown chert
1
@JPLR {2
20.7-1.51
Fresh, thickly bedded, light
olive gray (5Y 6/1), f-m
grained, medium strong, €J.PLR
LIMESTONE, {&T, LoUIS
FORMATION) @ |JLR
Fossiliferous, stylolitic,
= 22 | pyrite and calcite crystals
common, abundant argillacecus
! partings :
24 &\. 3
A 432,30 %g FiE
24,50 § 4/7/95 @ 1047
: %J1.,R Begin caring Run 2
25.0-25.5 It. b
Biotlastic Limestone ®].cL
25.527.2 it €).USM (2
Microorystalline Limestone &11R
L. g )
€ J.1,A (3)
80,50 R ()
€J,1.CL 2
P 28
2 2,1,CL (2
@i LR
®LILCL (2)
29.9-31.3 ft.
. 3o ] Dark greenish gray (BGY 4/1),
intraclastic Limestcone &.1CL (3
31.3-31.4 ft. v
Layer of dark greenish yellow ®JLR
olay #|urcL
VI =
e resh, thinly ded, — &
greenish black (5G 2/1), 42534 JLCL @
fine grained, medium 31.50 ﬁ o {J1cL
. strong, DOLOMITE, 4] "
- 32 | (ST. LOUIS FORMATION)
Large (3 mm.} calcite veins I
DEFTH SCALE: 12 LIGGED:  S. COSIO .
CAILUNG CONTRACTOR: LAYNE-WESTERN CHECKED: A, BOOTH Golder Associates

DAILLER: D. MAHUAIN OATE: 5/5/a5




PROJECT: LAIDLAW/RI-FS
PROJECT NO:  943-Z848
LOCATION: BRIDGETON, MO

CRAILLING DATE:

RECORD OF DRILLHOLE PZ-109-5S
8ORING METHOD: NX Core & watar

4/7/95-4/8/35

DRILL RiG: CME 75

DATUM:  WSL
CCORADINATES N:
AZIMUTH:

Sheet 3 of 9

COLLARELEV: 4588
10688011.70 E: 518144.38
2 INCLNATICN: -80

ALE

{FEET}

DE.

BOCK TYPE

DESCRIFTION

J-Joir
F-Fautt
S-Shear

PL-Planar
C-Curved
U-Undulating

#-Podshed
X-Sfansided
SM-Smeoth

8T-5teppod R-Rough

I:Ireguiar

VR.Y. Rough

Fe-FeOnida
CLClay irma
CH-Chiorits
H-Healed

GRF Gravel Filed

MOTES
WATER LEVELS

INDEX
INDEX

GRAPHIC LOG

AUN HO.
CORE

DB ORTINLT T DATA

WEATHERING
STRENGTH

POINT LOAD

INDEX (psi)

1a

RECOVERY
1}
o
[&]
2
; FRACTURES
s PER FOOT

TYPE AND
E SURFACE
DESCRIPTION

GRAPHIC
104G

INSTHUMENTATION

TEST ORIENTATION

ns A8
As
A3
A2 R

32

424.30

3253494

FOAMATION)

34.9405 1t

FORMATION)

35.0-38.7 L

38

39.0-35.2 1L

40.5-45.6 ft.

olive gray {5

FORMATIGN)

Fresh, thickly bedded, light
olive gray (5Y 6/1), fine

grained, medium stro)
LIMESTONE, (ST.LQ

Little argillaceous partings,
a4 | pyrite crystals present

Slightly weathered, thickly
bedded, grayish orange
(10YR 7/4) to light olive gray
{5Y 6/1), +-m grained,
strong, ARGILLACEQUS

58 | LIMESTONE, (ST. LOUIS

Vugs up to 2 mm., calcite

crystals and veins up to 3 mm.
present, litle pyrite crystals

Very porous material

Layer of brown chert

Fresh, thickly bedded, light
6/1), fine
grained, medium strong,
LIMESTONE, (ST. LOUIS

Fossiliterous, chert nodules

32.50

42 | common, abundant argillaceous

scattered

a4

45.6-58.2 ft.

FORMATION)

partings, ¢alcite veins up to
8 mm., pytite crystals

Fresh, thickly bedded, light
48 { olive gray (SY 6/1), fine
grained to microcrystalline,
medium strong to strong,
LIMESTONE, (ST. LOUIE

Stylolitic, abundant caicite
crystals and veins up to
2 mm., fittte pyrite crystals

422.30

T H AT

a4.50

412.30

44.50

T EELY

€..PLCL
L NXXR

@J.1CcL

®rJlCL

@I CcL

® 1ULR @)

4/7/95 @ 12:55
Begin coring Run 3

4/7/95 @ 13:50
Begin coring Aun 4

| I

DEPTH SCALE: 1:2

DRILUNG CONTRACTOR: LAYNE-WESTERN

DAILLER: D. MAHURIN

LOGGED; §. COSIO
CHECKED: R, BCOTH
DATE: 5/5/55

Golder Assocjates




PROJEGT: LAIDLAW/I-FS
PROJECT NO: 343-2848
LOCATION: BRIDGETON, MO

RECORD OF DRILLHOLE PZ-109-8S

BOAING METHOD: NX Cora & water
DRILLING DATE: 4/7/85-4/3/95
DAILL RIG: CME 75

COORDINATES N:

Sheet 4 of s

COLLARELEV: 4548
1068011.70 E: 518144.38
INCLINATION: 80

FQUCTYRE d-Joirtt PL-Planar P-Polshed Fe-Falnide a -
u PFait C-Gurved X-Sikensided CL-Clay I F T o o
b @ 5-Shear U-Unduiating SM-Bmooth CH-Chisrity g, 5 55 E
& 31 Baaddng ST-Stopped FH-Rough H-Heated il -] 9 2 I
2 S| E-Felaton - regquiar VRV, Rough QRF-Grayei Fited Fold ol e 2 iz NOTES
m DESCRIPTION % = @ DISCONTINUITY DATA 52 E = g g EEJ WATER LEVELS
g o R A 25 [ - = © oz 0 INSTRUMENTATION
8 T Z 58| fan | EE 5 TYPE AND Iy o 13 :
G |oerm 5 S £E5 P& SURFACE 5 [E iz Zlo2882 [ {
Fn Tlocos w o o DESCRIFTICN g 223Wovow r-ﬂmwnnqum‘meo
WDEN F N G@ & MFIFTYLoCm oW d X
- a8 E— -
48.5-51.6 i, : JLR i
Abundant argillaceous partings 1
and clay filled intact open i
joints ; 1
48.9-52.8 ft - 1
Highly brecciated Limestone, - )
1 cemented with a greenish gray  frir] 3
. = clayey material L:“:‘:M“_ 3
- : h
% a [om JLCL 3
J,1,CL i
- 52 |s5205330 ] B
intraclastic Limestone - *
- i ]
L —— ]
r - % .J,PL,SM L 1
—— 5 ]
aa.00[ T JLA 2 ]
[ o, |308542R s3.0 (77 ; 1y B
Greenisn black (5G 2/1), #0280
fine grained Dolomite 54.20 Il e ag ;
] |- 84.50 ik %?5 @ 14‘.4HE 5 ]
, M- in coring Aun |
- 54,8-55.3 ft. ] fe 9 ]
Intraclastic Limestone —— 7o
o & 4
1 55.5-58.2 ft. = i
Fossiliferous Limestone, o ]
. abundant argillacecus partings ey _1
'—Tl”'—' o
iran
]
=
—— E
98 ] .
58,2-74.6 ft - 8.1.0L @ ]
Fresh, thickly bedded, light = : ]
ojive gray (SY 6/1), f-m — JLR ] 1
rained, strong, T A 4
ARGILLACECUS LIMESTONE, —— : et E
] (ST. LOUIS FORMATION) = 5 |10 B e 3
: Little fossils, vugs up to = * E 3 1
8 mm., calcite veins with pyrite i
common, some calcite crystals -~ J
. 5o | 58.2-62.3 1t saoan: N
Limestone shows high porosity HM“: .
r A 3
9 R — -
4 T——— 1
- JLR
i
- 62 ‘E
1
] JLR
' =
. ana
ki Q.18
. — J LR
= G54
DEPTH SCALE: 1:2 LOGGED: 5. COSIO .
DRILLING CONTRACTOR: LAYNE-WESTEAN CHECKED: A BOOTH Golder Associates

DRILLER: D. MAHURIN

DATE: 5/5/95




PROQUECT: LAIDLAW/ALFS
PROJECT NO:  943-2648
LCCATION: BRICGETCN, MO

BORING METHOD: NX Core & watar

CRILLING DATE:

4/7/95-4/8/35

CRILL RAIG: CME 75

RECORD OF DRILLHOLE PZ-108-55

OATUM: MSL

COCRDINATES N:

AZIMUTH: O

1088011.7C¢

Sheet 5 of 9

COLLAR ELEV: 4588
E: 518144.38
INCLINATION:  -8Q

SCALE

(FEET)

ROCK TYPE

DESCRIFTION

Jaloat
FoFautt
S-5raar

B-Badding

F-Fodaton

PL-Planar
C-Curved
U-Undulatrg
ST-Stepped
ragular

P-Polished
K-Skkarsided
SM-Smooth

R-Rough

VR-V, Aaugh

Fe-FelOnxice
CL-Clay Infd
CH-Chiortts
H-Hezled
GRAF-Gravel Filod

GRAPHIC LOG

ELEY

DEPTH
7D

RUN NQ.

CORE
RECOVERY
FRACTURES]
PEA FOOT

2
4
5
:
10

DI_§CONT|NUITY DATA

TYPE AN
SURFACE
DESCRIPTION

GRAPHIC
LOG

sw ER
MY

WEATHERING
iNDEX

HW ow

STRENGTH

INDEX

POINT LOAD
INDEX {psi)

NOTES
WATER LEVELS
INSTRUMENTATION

TEST ORIENTATION

g6

70

72

74

78

78

80

65.0-69.4 ft. _
Apparent low porosity
Limestone, vugs <1 mm.

65.7-66.7 .
Stylolitic Umestene, becomes
medium strong

69.4-72.8 ft
Apparent moderate porosity
Limestone, vugs 1-2 mm.

72.0-732 ft _
Large (25 mm.) calcite
crysials observed

72.8-74.3 1. )
Apparent high porosity
Limestone, vugs up to 8 mm.

74.6-75.7 L

Fresh, thickly bedded, light
alive gray (5Y 6/1}, fine
grained, strong, LIMESTONE,
(ST. LOUIS FORMATION)
Colitic, little fossils,

abundant calcite crystals,
little chert

75.7-77.8 fL

Fresh, thickly bedded, light

 olive gray (5Y 6/1), fine

grained, medium strong,
ARGILLAGEOUS LIMESTONE,
(ST. LOUIS FORMATION)
Vugs up o 5 mm,, abundant
calcite crystals, glauconite

in defined places, Limestone
has an apparent moderate to
high parosity

77.8-90,8 fi.

Frash, thickly bedded, light
clive gray (5Y 6/1}, fine
grained to microcrystailine,
medium sirong to strong,
LIMESTONE, (ST. LOUIS
FORMATION)

Some fossits, litle chert,
stylaiites, large calcite
crystais, some pyrite

382.30

THHHTH]

i

i

J

T H AR

i

B

64.50

382.30

w0 E

]
=
-
1]
[
man
-
Au«‘J-mnw.
-
m—
B
=
How

i

4.
H

7450

100
k3

© 1 PLSM
JLR

& LLR
JLR

@J,CcL

&

41LCL

®J1R

#U,1L.CL (2

®JIR

®41,CL

47795 @ 15:30
Begin coring Aun 6

47195 @ 16:21
Begin coring Run 7

DEPTH SCALE:

1.2

DRILLING CONTRACTOR: LAYNE-WESTERN
CAILLER: 0. MAHURIN

LOGGED: 5. COSIKO

CHECKED: A. BCOTH

DATE: 5/5/95

s+ Golder Associates




RECORD OF DRILLHOLE PZ2.109-55 Sheet 8 of 9

PROJECT: LAIDLAW/RI-FS BORING METHOD: NX Core & water DATUM:  MSL COUARELEY: 458.8
FROUJECT NO:  943-2843 DRILLING DATE: 4/7/95-4/8/95 CCOCHDINATES N:  1068011.70 E: 51814438
LOCATICN: BRIDGETCN, MO DAL RIG: CME 75 AZIMUTH: O INCLINATION: -50

SCALE

{FEET)

HOCK TYPE

Jort PL-Planar P-Polghad Fo-Feluxide
FFait C-Curved K- SEkansidad ClL-Clay imfa
5-8hoar U-Undidatirg SM-Smoath CH-Chiorite
B-Bedding ST-Stepped R-FAough H-Hazlad
F-Fofaton l-ireguiar VR-Y. Rough QRF-Gravel Fitad

DJ%CONT INLITEY DATA

NOTES
WATER LEVELS
INSTRUMENTATION

iINDEX

WEATHERING
INGEX
STHRENGTH
PCOINT LOAD

tNDEX {psi)

CESGHIPTION

C

Fitg TYPE AND
o 3% & SURFACE

(==

© W

GRAPHIC LOG
CORE
RECOVERY
o
aQ
a
FRACTURES
PER FOOT
FTEST ORIENTATION

GRAPHIC
LOG

DESCRIPTION

2
4

8

8

10

sw FR
MW
Y ow
fag A6

&

80 { g0.0-82.4 ft

Some intact joings filled with

clayey material ®JLCL

81.1-826 ft
Interbedded layers of
argiflaceous Limestone
{5 mm.)

#|J)cL
@JPLCL

A S e A A

8z

83,0-84.2 ft.

Argillaceous Limestone,
large calcite crystals,
vugs up to 1 mm.,, redative
low porosity

®JLA

T T

84 4/7/95 @ 15:05

Stop coring
4/8/95 @ 8:00
Begin coring Aun 8

372,30
84.50

85.5-87.3 ft.

Limestone with numerous
argillaceous partings and
intact joints filled with
clayey material

88

T

H

87.3-882%
Argillaceous Limestone,
bioturbated top 2 in.

]

a8
88.2-89.0 ft
Limestone, stylalitic

microcrystalline @ 5PLOL

89.4-90.8 ft.

Medium bluish gray (5B 5/1),
fine grained, Argillaceous

sa | Limestone

%J,PLSM

90.8-93.3 ft q4LR

Fresh, thickly bedded, light
olive gray (5Y 6/1), micro-
crystalline, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)

32 | Interbedded with Argillaceous
Limestone and bluish gray
Limestone, stylolites present,
caicite veins and pyrile
crystals observed

®1),CL

2J,1,CL

[
-
93.3-95.3 1, o
Fresh, thickly bedded, light -t
olive gray {8Y 6/1), fine ———
s rained, medium strong, ﬁﬂz
ARGILLACEOUS LIMESTONE, |+
(ST. LOUIS FORMATION) -
Few layers (up to 20 mm.} of
Dolomitic Limestone, 1
argillacecus partings present,
pyrite and calcite comman —
—

= 382,30 gLeL

94,50

4/8/35 @ 9:.04
Begin coring Run 9

95.3-99.8 . ®J.PLSM
(see next page) )

1]

DEFTH SCALE: 1:2 LOGGED: S, COSIO .
DRILUNG CONTRACTOR: LAYNE-WESTERN CHEGXED: H. BOOTH Golder Associates
DRILLER: 0. MAHURIN DATE: 5/5/95




RECORD OF DRILLHOLE ~ PZ-108.85 | Sheet 7 o s

PROJECT: LAIDLAW/RI-FS BOFAING METHOD:  NX Core & water DATUM: MSL COLLAAELEY. 4588
PROJECT HO:  543-2848 ORILLING DATE: 4/7/95-4/8/95 COORCINATES N:  1068011.70 E: 51814408
LOCATION: BRIDGETON, MO DAILL RIG: CME 75 AZIMUTH: 0 INCLINATION:  -20

BOCK TYPE

J-Joirt PL-Planar P-Polshed Fa-Felxide
EFan C-Curved K- Sensided CL-Clay Inf

S Shear U-Undulating SM-Smocth CH-Chiorits
B-Bedding 5T-Steppad R-Rough H-Healad
F-Faliaton Linegular YR-Y. Rough GAF-Gravel Fited

DISCONTINUITY DATA

NOTES
WATEA LEVELS
INSTRUMEMNTATION

~SCALE

{FEET}

WEATHERING
INDEX
STRENGTH
INDEX
POINT LOAD
INDEX (psf)

DESCRIPTION

ELEV
DEPTH
F)

b

w TYPE AND
3 3 SUAFACE
o
w

GAAPHIC LOG
AUN NO.
CORE
RECOVERY
]
c
[»}
FRACTURES]
PER FOOT
GRAPHIC
LOG
TEST ORIENTATION

DESCRIPTION

2
4

8

8

14

sw FR
W

HW oy
RS

A4

A3

A2

AT

Rz

Ra

R4

As

R

95.3-99.8 fl.

Fresh, _thickix(bedded, tight

ofive gray (8Y 6/1), fine

grained o microcrystalline,

strong LIMESTONE, (ST. LOUIS

FORMATION)

Stylolites not common, pyrite

anc ¢alcite veins <1 mm.

[ observed, argiflaceous
partings common, few open

98 1 ioints filled with clayey

material

®JPLCL

®J,PLCL

il

i

T
i

®J,1,CL

;:té
£
1

@J1CL

99.8-104.7 ft,

= 100 | Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
grained, medium sifong,
ARGILLACEOUS LIMESTONE,
- (8T, LOUIS FORMATION)
Vugs up to 2 mm. present,
biourbated in places,

calcite crystals commen

~ 102

e Ju.cL

i 104

352.30

v+ E
104.7-107 8 t. 1| 10456
r Fresh, thickly bedded, clive ——
dray (9Y 6/1), micro- -
cryslalline, strong, LIMESTONE, |
(ST. LOUIS FORMATION) i
common, few large calkcite e
™ 106 | cryslals o=
]
=
-y

4/8/95 @ 9:52
Begin coring Run 10

Pyrite and calcite veins
106.5-106.6 .

Layer of olive black (5Y 2/1),
clayey material, folliated
106.9-107.9 i

Fassils commaon

#J.CR

107.5-111.0 ft.

Fresh, thickly bedded, clive
gray (5Y 6/1), fine grained,
medium strong, LIMESTONE,
(ST. LOUIS FORMATION)
Stylolites present, vugs up to
1 mm., bioturbated in places,
calcite crystals are comman,
maore porous in bottom foot

~ 108
10
£
®1J,PLCL

—= 110 { 111.0-118.0 ft,

Fresh, thickly bedded, light
olive gray (5 6/1), fine
grained, medium strong,
LIMESTONE, (ST. LOUIS

! FORMATION)

1 Stylolitic, little fossils,
abundant pyrite and calcite
crystals, abundant
argillaceous partings, intra-
- 2 | clasts common

FJ1CL

DEFTH SCALE: 1:2 LOGGED: 5. COSsI0 .
CRILLING CONTRACTOR: LAYNE-WESTERN CHECKED; R. BOOTH Golder Associates
CRILLER: D. MAHURIN DATE: %/5/95




PROJECT:
PAOJECT NO:  943.2848
LOCATION: BRIDGETON, MO

LAIDLAW/AI-FS

WX Core & water
4/7/95-4/8/95

DRILLAIG: CME 7S

DATUM: MSL
COORDINATES N:
AZIMUTH:

RECORD OF DRILLHOLE PZ-109-33

BORING METHOD:
DRILLING DATE:

1088011.70 E:

Q INCLINATION:

Sheet 8 of 9

COLLAA ELEY: 4388

516144.38
80

SCALE

{FEET)

ROCK TYPE

OESCRIPTION

J-Jont
FFaudt
S-5hear
B-Bedding
F-Follation

PL-Ptanar
C-Curved
U-Undutatrg
5T-Stepped
|-iraquiar

P-Polshed
K-Skenzided
5M-Smaoth
A-Reough
VR-V. Rough

Fa-Fethide
ClL-Clay |1l
CH-Chiorte
H-Healed
GRF-Gravel Filled

GRAPHIC LOG

ELEV

DEPTH
FM

AUN NO,

DISCONTINUITY DATA

CORE
RECOVERY
P
o
a

3 FRAGTURES]
& PERFOOT

10
Q
ap DIP wrt

o~

CORE
60 AXiS

TYPE AND
& SURFACE
DESCRIPTION

WEATHERING
fINDEX
STRENGTH
INDEX
POINT LCAD
INDEX {psi}
TEST CRIENTATION

Sw FR
Mw

NQTES
WATER LEVELS
INSTRUMENTATION

™ 112

™ 114

™ 118

— 118

120

[~ 122

P 124

126

— 128

111.0-118.0 ft.

Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
grained, mediurmn strang,
LIMESTONE, (ST. LOUIS
FORMATION}

Stylolitic, litthe fossils,
abundant pyrite and calcite
crysials, abundant
argillaceous partings, intra-
clasts common

113.3-113.6 1.

Layer of grayish green
(10G 4/6) Shale, intra-
clastic

116.5117.1 .
Slightly weathered Limestone

118.0-123.2 ft.

Frash, thickly bedded, fight
olive gray {5Y 6/1), fine
grained, medium sirong,
ARENACEOUS LIMESTONE
(ST. LOUIS FORMATION}
Banded with fine to medium
grained Limestene, large
crystals of calcite, few
caicita veins and little

pytite

333,60

34310

TR ]

—

123.2-130.0 ft.

Fresh, thickly bedded, tight
olive gray (5Y 6/1}, fine grained
to microcrystalling, streng

to medium strang, LIMESTCNE,

(SALEM FCRMATION)
Stylelites observed, abundant
fossils, oolitic, chert

nodutes common, large calcite
crystals, little pyrite

crystals scattered, calcite
veins present but not abundant
125.4-125.5 #.

Bed of chert

127.6-128.3 ft,

Intraciastic Limestone
cemented with dark greenish
gray (5GY 4/1} clayey material

123.20

113.70

333.1¢

-y 123,70

®JR
@JPLGCL

@ J1CL

% J,PLEM

2ULR

4/8/95 @ 10:55
Begin cering Run 11

1232t ]
Top of SALEM FORMATION
encountered

4/8/95 @ 12:50
Begin coring Run 12

DEFTH SCALE:
DARILUNG COMTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

1.2

LOGGED: 5. COsIC
CHECKED: A. BOOTH
DATE: 5/5/95

Golder Associates




RECORD OF DRILLHOLE PZ-109-85

Sheet 9 of 4

ORILLING CONTRAGTOR: LAYNE-WESTERN

CAILLER: 0. MAHURIN

CHECKED: R. BOOTH
OATE: 5/5/95

Golder Associates

PRQUEGT: LAIDLAW/REFS BORING METHOO: NX Core & water DATUM: MSL COLLARELEY: 458.0
PROJECT NO:  D43-2848 DRILLING DATE:  4/7/95-4/8/95 COORDINATES N: 106801170 E: 518144.36
LOGATION: BAIDGETON, MO DRLLAIG: CME 75 AZIMUTH: 0 INCLINATION:  -80
BOCK IYPE Jloit P, Planay P-Polshed Fa-FoOnxide o .
w F-Faut C-Curved K-Stensided CL-Clay Infl z T =) 5
| @ | Sorew U-Uneiuiating SM-Smoath CH-Chiote .| 5 5 5 [E
5 8| ®BBedding ST-Steppod A-Fougrt H-Hoaled il S| > B [
o | Frouon Lrreguiar VAV, flough @RF.Gravel Flled SSLE S| 2% B WATPI:OTES LS
T 2 SE=f e = = ke A LEVI
E‘L y DESCRIPTION é P wé 8 § CISCONTINUITY DATA —i = w g g & INSTRUMENTATICN
a o Z |58 poo gu- Foe TYPE AND Zu 2 - Er;u;
O [oEPTH | S [G3 £E g% 3 SURFAGE 250 B¢ z).8835
Fn « “losos ba a Qo o DESCRIPTION d feZz\fueny by T ©
CRTY | oiT o o & eIy aoa oo oh ik &
= 128 ] 3
-} & QUL
129.0.129.3 ft. % 22
Intraclastic Limestone and |- 22 °
chert cemente? \:Vfrth dark W b4 JPLSM
greenish gray {5Y 4/1) clayey - EE
material -7} %é ®J,PELSM
- 130 1 130.0-135.7 ft. - &5 -
Fresh, thickl‘¢b7dided. fight - k:%
olive gray (5Y 6/1}, fine =] by P
grained, medium strong, [ E § +PLA
LIMESTONE, (SALEM e 12 |oene B
FORMATION) ] g%
Chert nodules and layers upto 5 b .
15 mm. are abundant, abundant ] : J,PLSM (2)
calcite crystals, pyrite
common, some very thin calcite ] 4R
- 137 | veins - h
] - ®.,PL5M
% guPLEM
- % J.PLE
- Fragmented rock may be
St drill induced
] aea.10 | ]
I IY5370
- 134 M -
i ©..PL,SM
- 100 @ {JPLSM
ra |13 8J)cL .
$ULR 4/B/95 @ 15:30 :
aa1.10] ] 32110 Coring completed
End of Record of Drillhote  135.70 135.70 :
= 136 | at 135.7 fi. ™
]
- 138 -
1
- a0 .
i
= 142 -
e 144 .
OEPTH SCALE. 1:2 LCGGED: S.COSIQ
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o000

LAIDUAW WASTE SYSTEMS INC,

SOIL BOREHOLE LOG

SITE NAME AND LIDCATION DRILLING METHOD:; BORENG WO,
6.29 inch LI, Hollow Stem Auger PZ-110-=58
SHEET
SAMPUNG METHOD: 1 o S
SPLIT SPOCON: 20 inch 0O.D./1.3 inch LO. (SP)
LATDLAWNRI-F S3MO nch O T ORILLING
WEST LAKE LANDFILL SHELRY TUBE: 3.0 inch 0.D.72 13/16 inch LD (SH) § START FRISH
OPERABLE UNIT 2 WATER LEVEL TRE TE
TME 13:30 14:00
DATE DATE DATE
NORTHING: 1068336.09
DATUM EASTING: 51591972 ELEVATION 456 .8 CASING DEPTH 37137951 3714795

DRILL RIG SCHRAMM - ROTADRILL,

SURFACE CONDITIONS

ANGLE BEARING

SAMPLE HAMMER

Bz |2 3
é o SAMPLE NUMBER
£33 -~ AND
a DESCRIFTION OF MATERIAL
EV s
e 7 6.4 (0.0~-4.0 ft.) Dense, pole yellowish brown -
— 9 2.0 (OYR 6/2), SANDY CLAY, Little Gravel, -
e 21 200 damp, SR, (CL) ¢FILLD sP -
— 1 |19 @ -
2 (g e o
11 20 -
E . 12 [aee sP .
Ce— % |18 ® —
oo (452.8) 4.0 -1
t— 4 i) 17 (4.0-12.0 £1.0 StifF, mottled medium gray o
- & 20 {N3) to moderate yellowish brown s
" 7 8 {10¥R 5/43, CLAYEY SILT, trace fine Sand, SP -
e 5 8 trace Oravei, 3R, damp, {CL-ML), (LOESE) @ JR—
- —
6 s | ]
- 8 20 e
- ; kesz 3P -]
v F ]
- Ol =
8 |, | —
— 3 Ly =
~ 4 1573 P -
L g |4 ® _—
P 4 EXE -
- 4 6573 P -
— 1P ®l =
e 12 €444.8) 124 -
e 3 L3 (12.0~15.8 Ft.) Compoct, pale yellowish -
- 3 R krown (0YR 6/2), SILTY fine SAND, trace =
- El asopl ) fine Gravel, SR, moist, (SM), ¢ALLUVIALY SP o
{13 |I5 : ® —]
14 g L3 3P =
Xy s
g T8 .

LAYNE-WESTERN

DRILLING CONTR

0. TH.TON

LOGGED BY
DATE

943-2848

.
.

JOB NO.

HERS!

W,

CHK'D BY

RIS N VAT

PZ11055

FILENAME:



LAIDLAW WASTE SYSTEMS

SOIL BOREHOLE

LOG

G,
SITE MAME AMD LOCATION DRILLING METHOD: BORING MO,
6.25 inch LD, Hollow Stem Auger FZ-110-55
SHEET
SAMPUNG WETHOD: 2 oF O
SPLIT SPOON: 2.0 inch O.D./1.5 wch 1.0, (SP) DRILLING
LAIDLAWARI-F S\MD .
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.0./2 13716 inch LD (SHX| STaART FRSH
OPERABLE UNIT 2 WATER LEVEL TRiE ThiE
TME 1330 14:00
DATE DATE DATE
NORTHING: 106833609 sast 314
DATUM EASTING 515919.72 ELEVATION 456.8 CASING DEFTH 371375951 3714795
DRIL. RIG  SCHRAMM -~ ROTADRILL SURFACE CONDITIONS
ANGLE BEARING
SAMPLE HAMMER
b |2 g :
§ | SAMPLE NUMBER
x| - ARND REMARICS
EE ﬁ g DESCRIPTION OF MATERAL
- BN {12.0~13.8 ft> Compact, pale yellowish <p
= brown (I0YR 6/2) SILTY Fing 3AND, trace —
- L fine Gravel, SR, moist, (SM), (ALLUVIAL (44100 158 -
l— 16 (5.8~16.8 Ft.) StifFF, dark yetlowish [
— 3 L brown (10YR 4/2) CLAYEY SILT, Lttle -
i 3 2 Fine Sand, NR, damp, (CL-ML), (LOESS) .
- i 50 From 16.8-16.9 Ft, moist, silty Fine SP 1
[ 17 Sand layer (439.9) 16.9F @ -
- (69-183 Ft) STff. grayish black e
" (N2), CLAY, trace organics consisting af -
— Fi ts, N (CL), ¢ J Jo—
- i8 3 . ’\ ine roots, NR, damp, LOESS 43557 183 —
- 4 EXig (18.3-20.3 ft) Stiff, olive gray -
- 3 154 {3Y 4/1), CLAYEY SILT, trace very Fine SP .
L 19 {3 Sond, NR, damp to moist, (CL-ML) ¢LOESS) e
20 15 ., 4365 203 =
— 4 X (203245 Ft) STIFF, medium gray (N3, -~
- 3 U SILTY CLAY, NR, damp, {CL> SP .
— 21 |7 @ -~
- @ 21.7 ft, silty clay becomes moist b
=2 e =
- ] g @ 223 Ft, thin wet zane {1 inch -
- 3 100% sP -
23 |3 @ -
SRR T -
n BN (43231 245 -
- 2 807> (245-26.0 ft) Soft, olive gray sp -
b 95, |2 (3Y 4/15 SILT. troce Clay, NR, wet, ]
[-— (ML, <LOESS) @ d
o 25 (4308) 260 =
- 3 e ikt {26.0-28.0 1) Compact, olive gray ]
P g gl 5y 4/1), SILTY Fine SAND, NR, wet, (3M), o
- 19 o ff.[ ] (LOESS) P -
- 20 Il -
27 e g 260 feet
. - First ground-
[ -] water en-
::-28 o6 Ly g 280 Ft, sity fine sand becomes very - Sg:‘\;ﬁz'{:d n
46 Exd dense and ccolor changes to dork yellowish a
. 46 551 orown (10YR 4/2) sP .
e 3Q |46 (29.0~46.0 Ft.3 Very dense to campact, p——
- dark yellowish brown CLOYR 4/2), SILTY (:) =
- Fine SAND, NR, wet, (SM3 (ALLUVIAL) =

LAYNE-WESTERN

DRILLING CONTR

B. TILTON

LOGGED BY

943-26848

JOB NO.:

CHK'D BY v tifRST

313595

DATE

PZ13055

FILENAME:



LAIDLAYW WASTE SYSTEMS INC.

SOIL BOREHOLE LOG

=
g

5

DESCRIPTION OF MATERIAL,

: .
Hs

SANPUIR TYPE

SITE NAME AND LOCATION DRLLING METHOD; BORING NO.
6.25 inch LD. Hollow Stem Auger PZ~110-55
SHEET
SAMPUNG METHOD: 3 of S
PLIT SPOOM: 2.0 inch 0.0./1.5 inch L.0. ¢5P)
L AIDLAWARI-FS\MD SPLIT SPOD nach 0.D./1.5 inch LD ¢§ DRILLING
WEST LAKE LAMDFILL SHELBY TUBE: 3.0 inch {1.D./2 13/16 inch LD. ¢SH3| sTART FINISH
OPERABLE UNIT 2 WATER LEVEL TRIE TIHE
TME 13:30 14:00
DATE DATE DATE
NORTHING: 106833609
DATUM EASTING: S515919.72 ELEVATION 456.8 CASING DEFTH 3/13/951 3/14/93
DRI RG  SCHRAMM - ROTADRILL SURFACE CONOITIONS
ANGLE BEARING
SAMPLE HAMMER
e |2
o
REMARKS

L)
—

[
3]

L]
L]

L]
S

]
13

(¥
[+,

w
o

(£
w

B
o

LS
s

F-
3]

-i”'llliiH!EHII!HIEEEH]IIHIHH!IHEIHIl;iiilllll'iiﬁiiiiiiiI]Hil
o
~J

p-
4

S

26
49
>30

Ul\.f\!

[t RN ]

18
30

[Na RN RN

11
e

(SY 4/

B me
Qi

o LELE (28.0~46.0 ft) Very dense to compact,

20 dark yellowish brown (10YR 4/2), SILTY

eseoll | g Fine SAND, NR, wet, (SM), (ALLUVIAL} 3P
Lo

29’

g 420 ft., cotor changes to clive gray

sP

SP

guhodoodveobedoooddodd s oo b bdood g

LAYNE-WESTERN

DRILLING CONTR

B. TILTON

LOGGED BY

943-2848

JOB NO.:

W, HERST

CHK'D BY

I/LA95

DATE

PZ1105S

FILENAME:



LAIDLAW WASTE SYSTEMS INC,

SOIL BOREHOLE

LOG

SITE MAME AND LOCATION DRILLING METHOD: BORNG WO,
6.25 inch LD. Hollow Stem Auger PZ-110-58
SHEET
SAMPLING METHOD: 4 oF 2
SPLIT $POON: 20 inch O0.0./1.5 inch LD, (5P
LAIDLAWARI-F S\MO i s DRALLENG
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch OD./2 13/16 inch LD, (SH) START FINISH
OPERABLE UNIT 2 WATER LEVEL TRIE THE
TREE 13:30 14:00
DATE DATE DATE
NORTHING: 1068336.09
DATUM FASTING: 515919.72 ELEVATION 456.8 CASING DEFTH 3/13/95 314795
ORILL RIG SCHRAMM - ROTADRILL SURFACE CORDITIONS
ANGLE BEARING

SAMPLE HAMMER

bz |2 § g
§ ® SAMPLE WUMBER
E3 |~ 20D
55 § g @ _DESCRIPTION OF NATERIAL
i RN N (28.0-46.0 ft.) Very dense to compact, <P
[ bl dark yellawish lrown (10YR 4/2), SILTY ~,
= Fine SAND, NR, wet, (SM), ¢ALLUVIAL) i 46.0 |
—— 7 (46.0-483 Ft) Compact, medium light
"~ 9 gray (N6), Fine to medium SAND, trace
13 silt, trace Fine Gravel, NR, wet, (SP), Sp
b 47 ¢ALLLVIAL
48 |, L3 €408.5) 483
L li Gl | D WM (48.3-59.0 ftO Compoact, clive gray
. 15 pesllc (SY 4/1), SILTY fine SAND, traoce Fine SP
— 49 NHNM Gravel, NR, wet, (SM), CALLUVIAL) ®
- 50 1 L4° :
— 25 LY .
- 4] (761> . <p
— 51 .
= : )
— 52 MBS e _ . .
fraer 12 L el from %2.0-52.5 Ft, silty medium grained
al 23 2@ | h sand layer
— 35 cwon | § <o
— 53 : @
54 e e [l
"l 19 20" 4
[ jox ] 03y e 5P
— 55
S R P A
- 13 EXY
- 30 555 : <P
=
58 JEE
s 4 167 L1 (59.0~59.5 Ft> Very stiff, olive gray
E 207l (5Y 4/13, CLAY, troce Silt, NR mcist,
SAUN heted (M R grayish black (N2), fibrous wood piece at 5P
59 . 595 Ft, (CL) SALLUVIALY (337.3) 595
: (59.5-605 Fro Hard, light olve groy \
gk (9Y 6/, highly weathered LIMESTONE, SR,
-ply ¢BEDROCKS, ¢ST. LOUIS LIMESTONE)

wido oo ool e b oo b b oo o

LAYME-WESTERN

DRILLING CONTR

B. TILTON

LOGGED BY

943-2844

.
.

JOB NO.

HERST

W,

CHK'D BY

3713795

DATE

PZ1108S

v
.

FILENAME



LAIDLAW WABTE SYSTEMS IHC,

SOIL BOREHOLE

LOG

s s

SITE MAKE AND LOCATION DFSLLING SSETHDD: BORING NO,
6.25 inch LD Holiow Stem Auger PZ~110-5S
SHEET
SAMPLING METHOD: S g S
SPLIT SPOON: 20 inck O.D./L5 inch LD. <SP
LAIDLAWARI~F S\MO DRILLING
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 0.D./2 13/1& inch 1.D. {SH) START FinESH
OFPERABLE UNIT 2 WATER LEVEL TE TihE
TIME 13:30 14:00
DATE DATE DATE
NORTHING: 1068336.09
DATUM EASTING: 515919.72 ELEVATION 4569 CASING DEPTH 3/13/93} 3714755
DLl FuG SCHRAMM - ROTADRILL SURFACE CONDITIONS
ANGLE BEARING
SAMPLE HAMMER
bs | * § :
g le SAMPLE NUMBER
2% | AND REMARKS
5 5 DESCRIPTION OF MATERIML
b | o3
P S¢ 93 (59.5-60.5 ft) Hard, light olive gray <P —
= 05 (SY 6/1% highly weathered LIMESTONE, SR, 3 -
— 100% \ ¢BEDRACKY, ¢ST. L GUIS LIMESTONED ¢396.3) 605/ @ -
—_ 61 End of Sail Borehole Log at 60.5 Ft, R
- See PZ~{10~585 Record of Drilihcle for —
= rock descriptions -
[ 62 o
- =
.A‘H— -
63 -
64 -]
m =
66 —
— 67 -
— 68 —
— 69 -]
— 70 -
— 71 —
72 -]
73 —
74 —

LAYNE~-WESTERN

DRILLING CONTR

B TILTON

LOGGED BY

543-2848

JOB NO.

CHK'D BY _w. HERST

3/13/795

DATE

PZ1105S

FILENAME:



PROJECT: LAIDLAW/RIFS

RECOFD OF DRILLHOLE PZ-110-S5

BORING METHOD: NX Care & water

DATUM:  MSL

ao 4

COUARELEY: 45818

PROJECT NO:  943-2848 DRILLING DATE:  3/24/95-3/25/95 COORDINATES N:  1068336. 1 E: 515019.7
LOCATION: BRIDGETON, MO DRILL RiG:  CME 73 INCUNATION: 80
ROCK IYEE PL-Planar P.Posahod Fa-Fewide ] =
w C-Curved K-SEkensided GCL-Clay Ird rd I o le}
W o U-Unduiating SM-Smoath CH-CHorite & o g = [=
13 87 B-Beddng ST-Stappsd R-Aough HHeged . wilz ) - & 2
" G F-Falistian I eraguint VAV, Rough GRF-Geavel Filad 5% g 2 Ex I wﬂ’;gﬁi s
I = 7] Te - 4 o Ix 3
N DESCRIPTION I s lLE i RISCONTINUITY DATA —d 3z | &z |6 INSTRUMENTATION
a = Z (23| mo | B2 Fu, TYPE AND o o - o |3
@ R ] 2L %338 SURFAGE ol e zloR288 ¥
= w Ta e DESCRIPTION 5 222 ur o N
BE8R javon 8 8 !/:EI“ i\ ®
- % lo.os00t
See Soil Borehole Log
PZ-110-38
- 50
- 52
54
b~ 56
- 58
- 396.80
60.0-70.4 1. 50.00 | 3/24/95 @ 15:25
Fresh, thickly hedded, light - 2 Began coring Bun 1
olive gray (5Y 6/1), fine - ® JPLSM 3
grained, medium strong, - S A3
ARENACEOUS LIMESTONE, |
(8T, LOUIS FORMATION) -
Calcite veins and crystals [
chserved throughout core run = ® R
61.663.0 ft -
. an Porousfvuggy (upto 2 mm.) [~ 1 losn B
- : & 1R
I 0] ®|JAR :
1 ¢ |ueR :
i
—— €JLA
kg e} 2
——— ﬁ e luIR
‘a : S
- 64

DEFTH SCALE: 1:2
DRILLING CONTRACTOR: LAYME-WESTERN
DRILLER; O, MAHURIN

LOGGED: 8. COSsIo
CHECKED: B. TILTON
DATE: 5/24/95

Golder Associates




PROJECT: LAIDLAW/MI-FS

RECORD OF DRILLHOLE PZ-110-58

BORING METHCD:  NX Core & water

DATUM:  MSL

Sheet 2 of 4
COLLAR ELEY: 4548

v ke V. Dot

PROJECT NQ:  943-2848 DRILLING QATE: 3/24/95-23/25/95 CCORDINATES N! 7068336,1 E: 51589187
LOGCATION: BRIDGETON, MQ CAILL RIG: CME 75 AZIMUTH: O INCLINATION:  -80
fRecr TYPE J~Joint PL-Planar P-Pokshad Fe-FeOuide © -
w F-Faun C-Curved K- SBersided CL-Clay Infl z il ] [e]
o o S U-Unduiating SM-Smooth CH-Chiorita I -
5 bl B-8sdding ST-Steppad R-Rough H-Healed i“-% Z ] a8 = T
e 3 | Fataton Limsgular VRV, Rough GRF-Graved Fided e Ex B wm"g‘g éiELs
i = T e 098 F
y ire DESCRIFTION E v 5 mé @ § DISCONTINUITY DATA - ES %] 8 g 5 INSTRUMENTATION
a] T Zlegzl aop | 28 TYPE AND Iy a B
O oerTH | 5 {GF i b 8 SURFACE S 25888 H
GO B Ta, DESCRIPTIGN g tzz HAraan
N O NE asffi o s 5 i 5
™ % {60.0-70.4 1t : -
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine 2U1R (3)
grained, medium strong,
ARENAGCEOQUS LIMESTONE, -4
(ST. LOUIS FORMATIORN) . ®l i
Calcite veins and crystals Jb
observed throughout core run ! a.11R )
65.0 ft i @ |uIR :
~ 66 t A2 mm. pyrite layer ] -
’ = :
§L:’ 2R @)
1 - 1 a5
-
@®| 4R
388.80
B8 Core Loss -
1 f8.00 Reason unknown
1 Caore Loss
69.4.70.4 fr, B 33; ':g 3/24/95 @ 16:15
Porous,’vuggy voids up to ——- Began coring Run 2
3 mm., abundant veins of - ® [ JLR 1
i~ 70 yrltefcalclte -1 -
70.4-70.9 k. - %JLR
t Light clive brown (5Y 4/4), ] fé
e Claystone —4—~ Z‘E
70.9-75.0 f, — i 4
Fresh, thlckl{'bedded, fight - {,3. JLR
olive gray {3Y 6/1), very ——— i ®
fine grained, medium strong, - é J.,R
L. 7o | ARGILLACEOUS LIMESTONE, {17 4 ! -
(ST. LOUIS FORMATION) - %
Abundant 1-2 mm, pyrite veins, {17 £
porous, some small <1 mm. - &JPLSM (2)
caicite crystals, iron ] :
staining in places -~
=
] ;
= ,
L 74 =) b [ .
% -] 2 |0 g ® [J1R i
1 % 5 @JLR ‘r
sa1.80f ] H 1
75.0-80.8 fr FE T o % |
Frash, thickly bedded, tight ] I
alive gray (5Y 6/1}, &m 1 ®J1LR (2 |
grained, medium strong £
N DOLOMITIC LlMESTONE : ]
76 1 (3T. LOUIS FORMATION) 3
Abundant pyrite crystals and i
calcite veins up to 3 mm., : @) IR (2 i
stylolites common
& ;
@ULR (3) ‘[
t i
_— | -
fULA @) |
®f 1A 1
& 118 ?
- T8 /24/95 @ 17:15
) ; ) 3
79.7-80.8 K. 5 | oo 415 @ ; Began coring Hun
Highiy weathered, Oclomitic 7 N !
. gg | Limestone with very large | ]
calcite crystals {up to |
15 mm.) :

DEPTH SCALE: 1:2

DAILLING CONTRACTOR: LAYNE-WESTERN

CAILLER: . MAHURIN

LOGGED;  §. COSI0
CHECKED: B. TILTON
DATE: 5/24/93

Golder Associates




RECORD OF DRILLHCOLE PZ-110-SS

Sheet 3 of 4

PACJECT: LAIDLAW/MRI-FS BORING METHOD;  NX Cove & water DATUM: MSL COLLAR ELEY: 4588
PROJECT NOQ: 843-7848 DRILLING DATE: 3/24/95-2/25/95 COCRCINATES N: 1058336.1 £ 515919.7
LOCATION: BRIDGETON, MO ORILL AIG: CME 73 AZMUTH: O INCLINATION:  -BO
PQCKTYEE J~Joirt PL-Planar P-Poéshed Fo-FgCurda a = ‘
F-FaLit C-Curved K- Glwnsided CL-Cliy Infll z T Q [&]
3 o | SShea U-Unehdating SM-Smoath CH-Chiorits c.| & g = =
g 81 BBeding ST-Sopped A-Rough H-Healad Uil z 81 % &8
AR o | FoFoaten -IragUiar YRV, Rough GRF-Gravel Filod 2lE S 2 8 WAT:E:TES
= = b= b E = 5 &8 = EVELS
g DESCRIPTION I e | WE @ .é DISCONTINUITY DATA, e @ & s B INSTRUMENTATICN
el =
a8 £ B < |58] ran gu. Su, TYPE AND o o 1B
O |oepTH | 5 (09 1% bL23% 3 SURFACE “9E 2383 #
G I B - Ea V272 DESCRIPTICN G kez= L e
O T % 40 - & b = T C XTI
[~ % |79.7.808 1 ]
Highly weathered, Dolomitic &1 0L
Limestone with very large 1L
A calcite crystals (up to 376.00 & | IR
15 mm.) 20.8¢f
80.8-93.4 ft &
Slightty weathered, thickly ] ® [JIR
bedded, olive gray (5Y 4/1), pe SJiR )
micro-crystalline, medium = +
[ strang, LIMESTONE, (ST. LOUIS gg ]
2 | FORMATION) 2 )
Stylolitic, some pyrite B4 JLCL ]
crystals in clay fiflad & duicL
joints, abundant argillacecus % RS
partings 2 ]
| ®ULR ]
o+ A4 ]
e[ JILR
i 3 fJLCLR
4 gJIR ]
®|JIR 1
e 1
— 8B b -—
E b #J1R
o 87.0-89.4 ft %
Interbedded layers of ]
Argillaceous Limestone = &, 1.CL 4
1 and Arenaceous i o A
: Limestcne g &
- BB Fy % -
L
7.60 % ]
367, £ P
B89.2.90.8 ft. 255 ] 3/28/95 @ B:15
Abundant caicite veins ] ; $U1R (@) é Began coring Run 4 ]
(1-2 mm.) and abundant pyrite h §§
crystals 3 :
50 - o
H ®J1R
b é.l,cL
90.7-92.8 ft. 5
Fossiliferous with abundant .éﬁ
argillaceous partings -§§‘
& FUlCL )
gﬁ ® o J\R ]
3 JLCL 3
i . i
= 92 £
1 gé ® JLA
: a PULR @)
_ :
H % 5
93.4-98.4 f. § 40 PLSM
Fresh, thickly bedded, light H ]
. g4 olive gray (5Y 6/1), fine g "
grained, medium strong,
ARGILLACEQUS LIMESTONE, -t ]
(§7. LOUIS FORMATION) —— ]
Few calcite veins and some | ]
calcite crystais i *
Few interbedded layers of —1
- Dolomitic Limestone —
= % =1

DEFTH 5CALE: t:2

DAILLING CONTRACTOR: LAYNE-WESTERN

DAILLER: D. MAHURIN

LOGGED. S, COSiO
CHECKED: B, TILTON
OATE: 5/24/95

Golder Assoclates




PACUECT: LADLAWMRI-FS
PROJECT NO: 943-2048
LOCATION: BRIDGETCON, MO

3/24/55-3/25/85

DAILL RIG: CME 75

RECORD OF DRILLHOLE  PZ-110-8S

BORING METHOD: NX Care 8, water
CAILLING DATE:

CCORDINATES N:

4 of 4

COLLARELEY: 4538
E: 515919.7
-80

. wBOALE

(FEET)

DE:

FOCK TYPE

CESCRAIPTION

J-Jen
F-Faitt
3-Shear

B-Bacding

F-Foliabon

PL-Planat
C-Curvad

U-Unduiating

ST-Stepped
Flreguiar

K-SExonsidad
SM-Smootn CH-Chiarite

VAV Rough

Fo-FeCxide

H-Heoathd

CL-Clay Infil

GRF-Gravel Fited

INDEX
INDEX

GRAPHIC LOG

ELEV

DEPTH
FT

AUN NO.

CORE
RECOVERY

20
2
4

f

DISCONTINUITY DATA

WEATHERING
STRENGTH

PGINT LOAD

3

Fo}

i=]
& FRACTURES
3 PER FOOT
10
30 DIF wit

CORE

§0 AXIS

TYPE AND
3 SURFACE

INDEX (ps#)
TEST ORIENTATION

LOG

sw FR
MW

GRAPHIC
Rt

QESCRIFTION

HW oW
R5 R&

R4

Ra
f2

NOTES

WATER LEVELS
INSTHUMENTATION

8

“ 100

- 102

108

110

112

93,4-98.4 fL

Fresh, thickly bedded, light
olive gray (SY 6/1), fine
2ra.ined, medium stron

g,
RGILLACEOUS LIMESTONE,

(8T. LOUIS FORMATION)
Few calcita vains and soma

calcite crystals
Few inte%eddsd layers of
Dolemitic Limestone

98.4-112.8 it

Fresh, medium to thickly
bedded, light olive gray
(5Y 6/1), fine grained,
LIMESTONE, (ST. LOUIS
FORMATION)

Styiclites common
99.7-102.0ft

Abundant calcite crystals up
to 3 mm.

100.4-100.7 fL
Argillaceous partings

103.6-107.5 L
Slightty weathered Limestone

104.8-106.8 ft.

Abundant pyrite and quartz
veins up to 2 mm.
105.0-109.0 ft.

Few calcite veins <2 mm.,
but large {5-10 mm.)
calcite crystals

347.60

357.80

100 &

e

[

1
i

i

1

AT,

n

]
1347 80

98,20

29% fi

SRS R e

4]
:
:
3
§
:
!
!
]
z
H

®J,1L.CL

S ULR @

J.PLSM

f4.cL

U1R (3

REIEH

o

&2
%
e
s

3/25/95 @ 9:10 :
Began eoring Run 5 i

USSP

s

End of Record of Drifthcle  109.20

at 109.2 f.

109.20

DEPTH SCALE: 12

DAILLING CONTRACTOR:

DRILLER: D. MAHURIN

LAYNE-WESTEAN

LOGGED. S.COoSio
CHECKED: B. TILTON
DATE: 5/24/95

Golder Associates




Vifaf i fof [ /g

LAIDLAW WASTE SYSTEMS INC.

SOIL BOREHOLE

LOG

SITE NAME AND LOCANON DRILLING WMETHOD: BORING NO.
4.25 inch LD. Hoilow Stem Auger Fe1=D
SHEET
SAMPLING METHOD: Split Spoon 1 o 6
LAIDLAW/0U2 RI-FS/MO DRILLING
WEST LAKE LANDFILL START FINISH
OPERABLE UNIT 2 WATER LEVEL TIME TIME
TRIE unknown | unknown
CATE DATE DATE
NORTHING: 1068600
DATUM EASTING: S$1580% ELEVATION 459, CASING DEPTH 8/5/30 | 8/8/%0
DRILL RIG SURFACE CONDITIONS
ARGLE SEARING
SAMPLE HAMMER
e | 2 § g
g le SAMPLE NUMBER
zh \g AND REMARKS
5 E DESCRIPTION OF MATERIAL
e |22
- (0.0-50 Ft) Top 4 ft., dark yellowish ]
- krown C(10YR 4/43, lean CLAY with sand, .
i some silt and little gravel, <FILL) o]
S | Bottom | ft, dork gray (5Y &/1) SILT, e
i~ with some klack colored intermixing -
- 2 -
-3 g
4 -
— 5 (5.0-10.0 Ft) Intermixed gray sit (as —
e abave) with gravel, sand, and scme clay, -
— CFILLY -
= ° -
— 7 -]
—— 8 -
- 9 ]
=10 N <16.0-15.0 Ft) Mottied dark gray e
— (3Y 4/1), greenish gray (5BG 3/13 and -
[ dark yellowish brown (10YR 4/4), lean .
11 \ CLAY, with same silt -
=12 § —
— 13 § -]
14 § 2
= N -

UNKNOWH

DRILLING CONTR

INC.

FOTH & wAKN DYKE & aASSOCIATES,

LOGGED BY

943-2848

.
2

JOB NO.

nOTH.TON

CHK'D BY

7/17/95

DATE

FiD

FILENAME:



000000

LAIDLAW WABTE SYSTEMS INC,

SOIL BOREHOLE LOG

DEPTH W FEET
{ELEVATION)

BLOW/ 8 I

O SAMPLER
SYUBOL
SAMPLER SYMBOL

AND
DESCRIPTION OF MATERIAL,

SAMPLER TYPE

SITE NAME AND LOCATION DRELLING METHOD: BORIMNG MO,
4.25 inch 1.0, Hollow Stem Auger F—1-D
SHEET
SAMPUNG METHOD: Split Spoon 2 o &
LAIDLAW/0U2 RI~FS/MD DRLLING
WEST LAKE LANDFILL START FINISH
OPERABLE UNIT 2 WATER LEVEL THE e
TIME unknown | unknown
DATE DATE DATE
NORTHING: 1068600
DATUM EASTING 515805 ELEVATION --459.0 CASING DEPTH 8/5/90 | 8/8/90
DRILL RiG BURFACE CONDITIONS
ANGLE BEARING
SAMPLE HAMMER
SAUPLE NUWBER
RERARSCS

-
~§

7%

-
[>]

-
[Fa]

[
o

N
-t

e
X

]
i

N
=

N
1.}

S abave

N
o

]
~

l.-,i"ilH!IiiiFEiiHI[EEiIIIilIi!H!IHIil!lHIIlllllEit'!Tﬂlil!El!HEE

)
o

)
@w

(15.0-20.0 ft) Same as above with
increasing silt content with depth

(20.0-250 ft> Top is dark gray
(2.3Y 4/05, SILT, with lLittle clay
Bottom 2 ft, gray (SY 4/13 very fine to
fine, SAND stratified with darker layers,

: (23.0-30.0 ft2 Dark gray (5Y 4/1}, fine
v to very Fine SAND, a little coarser than

cocderne bbb e bered oo odboo oo b

UNKNOWN

DRILLING CONTR

FOTH & VAN DYKE & ASSOCIATES, INC.

LOGGED BY

943-2848

JOB NO.

B. TILTON

CHK'D BY

7/17/95

DATE

FiD

FILENAME:



.72/ /:]4

LAIDL AW WABTE SYSTEME INC,

SOIL BOREHOLE LOG

BLOW/ & IN.

AMD
DESCRIPTION OF MATERIA.

SAMMER TYPE

STE WAME AND LOCATION DRILLING METHOD: BORING NO.
425 inch LD. Hallow Stem Auger F-1-D
SHEET
SAMP NG METHOD:  Split Spoon 3 oF ©
LAIDLAW /0U2 RI-FS/MO MG
WEST LAKE LANDFILL START FIMISH
OPERABLE UNIT 2 WATER LEVEL TRIE Trfe
TIME unknown { unknown
DATE DATE DATE
NORTHING: 1068600 8/5/90 8/,8/30
DATUM £ASTING: S15805 ELEVATION ~455.0 CASTNG DEFTH
DRIL RIG SURFACE CONOIMIONS
ANGLE BEARING
SAMPLE HAMMER
E SMAGPLE HUNBER
= REMARKS

{30.0-32.0 fto

E 35 (32.5-345 £t
e 33 te

(34.5-36.3 Ft.>

E!Iiﬁl?i I
o
[»1]

L 37

s e

- o ¢37.5-39.5 ft.

..__.—-38 e gravel)

- 39 :

- (39.5-415 Fr)

:.*40 M biow counts indicate

— 41 M

- 42 I

. e (42.5-445 f1

e 43 e of Fine gravel
44

(44.5-465 ft)

35 ot very Fine SAND, contains lLittle gravel,
e up to 174 in. in dia. tottom 3 in

very Fine 3AND, very dense (withaut

dense, although density seems higher than

to coarse, poorly graded SAND, with trace

Same as chgve

Same as above

Gray (3Y 371, Fine to

Gray (5Y 5/1), Fine to

Same as akave, but not as

Gray (3Y 5713, very fine

o] Db oo od oo b oo oo oo bhaog

Same as akove

UNKN[TWHN

DRILLING CONTR

NC.

I

FOTH L WAaN DYKE B ASSOCIATES

LOGGED &Y

943-20848

JOB NOQ.:

TLTON

i

CHK’'D BY

T/17/95

DATE

F1D

.

FILENAME



LAIDLAW WAST|

£ 9YSTEMS INC,

SOIL BOREHOLE

LOG

SITE MAME AND LOCATION DRILLING METHOD: BORIRG NO.
4.25 inch 1D, Hotlow Stem Auger F-1-D
SHEET
SAMPLING METHOD: Split Spoon 4 o 6
LalDLAW,/OUZ RI-FS/MO M
WEST LAKE LANDFILL START FINISH
OPERABLE UNIT 2 WATER LEVEL TRIE TIME
TIME unknown | unknawn
DATE DATE DATE
NORTHING: 1068600
DATUM EASTING: S15805 ELEVATION ~459.0 CASING DEPTH 8/5/90 | B/8/50
OREL RIG SURFACE COMDIMIONS
ANGLE BEARING
SAMPLE HAMMER
Bs |2 i :
§ o SAMPLE NUMBER
BZE | AND REMARICS
5 § DESCRIPTION OF MATERIAL
b |dz
- o (44.5-46.5 ft) Scme 45 above ]
- 46 - -]
[ 47 -
48 : -
DN {49353~51.3 Ft) Top is same o5 above -
50 o Bottom 12 in, dark gray (S5Y 4/1), very —
Lol fine to fine SAND, with some very dark -
o gray tlayers(?), stratified or intermixed =
e+ o1 v o (?) -
E) i —]
52 i -
53 M —
54 i =
N ¢545~565 ft) Upper 3 1/2 in, very -
55 dark gray (2.57Y 3700, lean CLAY, with p—
some sand -
Botton, very dark gray, very fine to -
k coarse, stratified SAND, fine piece of ]
586 B wood e
57 MR -
58 i —
o -
: ; (39.5-61L5 Ft) Very dark gray ]
— 38 : 2.5y 3/0), very fine ta coarse, poorly ]
E M graded SAND -

UNKNOWN

DRILLING CONTR

FOTH 8 waN DYKF & ASSOCIATES, INC

LOGGED BY

943-2848

.
N

JOB NO.

TILTON

B

CHK'D BY

F/UT/99

DATE

FiD

FILENAME:



SI00000

LAIDLAW WASTE SYSTEMS INC,

SOIL BOREHOLE

LOG

SITE MAME AND LOCATION DRILLING METHOD: BORING NO.
4.25 inch LD. Holtow Stem Auger F-1=D
SHEET
SAMPUNG METHOD:  Split Spoon S or 6
LAIDLAW /0U2 RI-FS/MO DRLLING
WEST LAKE LANDFILL START FNSH
OPERABLE UNIT 2 WATER LEVEL THIE Mg
TIME unknown ' unknown
DATE DATE DATE
NORTHING: 1068600
BATUM EASTING: 515803 ELEVATION ~459.0 CASING DEPTH 8/5/30 1 8/8/90
DRILL RIG SURFACE CONDIMONS
MNGLE BEARING
SAMPLE HAMMER
2
Eg ® % SAMPLE NUMBER E
Bl | AND REMARKS
Ea- § DESCHRETMON OF MATERAL
.3

(39.5~61.3 ft.) Very dark gray
2.5Y 3/0) very fine 1o coarse, paoriy
graded SAND

2]
—_

o
21

o
7]

BA5-665 Fft) 2 in. very fine to fine,
very dark gray 3AND
2 in. very fine ta fine, very derk gray

Y
7/ aut

2.3y 2/0 to 3/0) very fine to fine
SAND, with sitt and orgonics (black

- -
- -
- B
L -
b— —
- =
N— j—
e 55 SAND ]
- 3 in. very dark gray lean CLAY - ::
- 1/2 in. fine GRAVEL, subrounded —
— 1 in. very coarse to coarse, gray SAND b
. 66 Bottom, Fine ta very fine, very dark groy .
e SanND pu—
- 87 -
- 68 -
- 3
— 69 =
o : 69.5-71.5 Ft.} No recovery -
70 : ]
71 3t =
72 i —
- e (745-765 Ft) Top is very dark to dark -
- gray (2.3Y 3/0 to 4/0) medium to very -
e 78 v Ffine SAND s
: Middie 3 in, very Fine to very coarse -
B SAND with trace to little very Fine e

gravel -
o 74 . Bottam 7 n, s black to very dark gray -~

3 colar)

UNKNOWN

DRILLING CONTR

FOTH & VAN DYKE & ASSOCIATES, INC

LOGGED BY

243-2848

«
.

JOB NO.

B TILTON

CHK'D BY

FrET/95

DATE

F1D

»

FILENAME



LAIDLAW WASTE SYSTEMS INC,

SOIL BOREHOLE

LOG

DEPTH 1M FEET
(ELEVATION)
BLOW/ & .
oN M

SYMBOL

SAMPLER SYMBOL

AND
CESCRIPTION OF MATERIAM,

SAMPFR TYRE

SITE MAME AND LOCATION DRILLING WETHOD: BORMNG MO,
425 inch LD. Hollaw Stem Auger F-1-D
SHEET
SAMPLING METHOD:  Split Spoon 6 oF ©
LAIDLAW/0U2 RI-FS/M0 DRILLIKG
WEST LAKE LANDFILL START FiRSH
OFERABLE UNIT 2 WATER LEVEL TRAE TIHE
TIE unknown | unknown
DATE DATE DATE
NORTHING: 1068600
DATUM EASTING: 515805 ELEVATION ~459.0 CASHG DEPTH 8/5/30 | 8/8/90
DRILL RiG SURFACE CONDITIONS
ANGLE BEARING
SAMPLE HAMMER
SAMPLE NUMBER
REMARIS

76 e

77

78

-
-
-
’-—mﬂ-

{74.5-765 ftJ Top is very dark to dark
gray (2.5Y 3/0 tc 4/0) medium to very
fine SAND

Middle 3 in., very fine to very coarse
SAND with trace to little very fire
gravel

Bottom 7 in, is black to very dark gray
{2.3Y 2/0 to 3/, very fine ta fine
SAND, with silt and argenics Colachk
color

(78.5-795 ftJ Fine to caarse, poorly
graded CSRAVEL, (round to anguior) with
very fine to coarse Sand

End of Scil Borehole Log ot 795 ft.

NOTE: Golder received faxed copy of original
korehole loag From Foth & Van Dyke.
Golder re-typed lag and this version may
not exactly duplicate original due to
Format change and readibility of copy
received by Golder.

oo oo oo doad oo biodoedbe o b d ao b

UNKNOWN

DRILLING CONTR

INC.

FOVH & VAN DYKE & ASSOCIATES

LOGGED BY

. 943-2848
FiD

JOB NO.

B, TILTON

CHK'D BY

7/17/95

DATE

FILENAME:



RECORD OF DRILLHOLE  P2-111-KS sheet 1 of 19

PROJECT: LAIDLAWMLFS BORING METHOD: NX Core & water DATUM: MSL COUARELEY: 4582
FROJECT NO:  543-2848 DRILLING DATE. A15/95-3/21/95 COOROINATES N:  1068620.78 E; 515850.23
{OCATION: BRIDGETON, MO CAILL RIG; CME 73 AZIMUTH: Q INCLIMATION:  -BO
EOCK TYFE J-Jomt PLPlartar P-Polshed Fo-FeCnide o -
w FFatt C-Curved K-SEkermided CLClay Intd z T [a] Ie}
3 o[ Sohear U-Unduating SM-Smoatn CH Chierite c 5 3z B
z S| BBedeng ST-Steppod A-Aough H-Healod wl o= o a8 i
nE 21 FFolasen IiregUlar VRV, Poligh GRF-Grave! Filec %g e s = ol WAT’;‘;IEE%ELS
,,,,, L = m a= = = 8 & s
; y DESCAIFTION é ey s mﬂ:t i DISCONTINUITY DATA - = ] £ 2 El‘:) INSTRUMENTATION
; 2 2153 rao | ER | 3%y TYPE AND Iol . o 7
O poERTH | 5 fOg 5 2338 SURFACE g9l G ToB85R fo
3 & a - GE e
n 2298 [wvwu2 | 5 8 DESCAIPTION |9 {EEEespalcyosre
- %0 1 o.0.79.50, 0.0-84.0 ft. -
No sampling cenducted Borehole advanced with
| See Foth & Van Dyke log 14 3/4 in, tricone bit
F-1-D dated 9/1/90 using mud rotary, then 10
79.5-80.0 fi. in. stee! casing sat in
! Na samples coilected borehole to seal off 1
saturated alluvial
deposits. Extremely 1
weathered bedrock
1 encountered @ ~79.0 ft
82 and bedrock encountared ™
@ B4.0ft.
]
[ e .
37460 374,60 ]
84.6-86.8 ft. 84.60 84.60 3/15/95 @ 7:45
Slightly weathered, medium / Broken Zone Bagan coring
badded, light olive gray
(5Y 5/2), very fine grained,
medium strong, DOLOMITE, ® J,U,5M
(ST, LOUIS FCRMATICN) 2
| |esa8531 .
88 | Uimestone % |
85,7 it ;-
Calcite crystals 3
372,40 & J.PL SM 2 ]
86.8-91.5 fu | BBBA T 1 [sa% 5
. Fresh, medium bedded, light - ]
olive gray (5Y §/2), very fine -
gratned, strong, DOLOMITIC ——— ]
LIMESTONE, (ST. LOUIS —— ]
FORMATIONM)
88 -
] &J,PLSM ]
JLH l
€ .J.PLSM,CL I )
|
S} 369,80 J
-
a5 40 SR End core Run 1 @ 8:20
T -
90.4-80.5 ft. N §
Argillaceous partings — JLSM ()
—]
3g7.7q]1 !
91.5.96.8 ft 9150 [~ ,
Fresh, medium bedded, light J
i~ 52 | olive gray (5‘{ 5/23, very fine -
grained, medium strong,
DOLOMITE, (ST. LOUIS ;
FORMATICN) 2 jtoo
92.1-93.6 ft % 1
Slightly pereus/vuggy, some 1
} calcite crystals
- 94 "]
A 1
e ]
o
i
&2
1 . ]
, - A
1.,
DEPTH SCALE: 12 LOGGED: S. COSIC o .
DARILLING CONTRACTOR: LAYNE-WESTERAN CHEGKED: 8. TILTON = Golder Associates
DRILLER: D. MAHURIN DATE: &/5/95




PROJECT: LAICLAW/RI-FS
PRQJECT NO:  543-2848
LOCATION; BRIDGETON, MO

RECOARD OF DRILLHOLE  PZ-111-KS

DATUM:
COORDINATES N:
Q

BORING METHOD: NX Core & water
CRILLING DATE: 3/15/95-3/21/95
CAILL RIG: CME 75

AAMUTH:

MSL

1068620.78

Sheet 2 of 139

COLLARELEY: 4882
E: 515850.2)
INCLINATION:  -80

AGCK TYPE

i SCALE
(FEET}

DESCRIPTION

[P

GRAPHIC LOG

JJeint
F-Fan
S-Shear

PL-Planar
G-Gurved
U-Undudating
3T.Gtepped
l-rregular

P-Polshed
K-Sikenaided
SM-Smooth
A-flough
VR-V. Hough

Fe-Falrads
CL-Clay I
CH-Chiorte
H-Heaked
GRAF-Oravel Filed

DISCONTINLUITY DATA

CORE
RECOVERY
1
[*]
o
4 £HACTURES]
PER FOOT

2
5
8
10

TYPE AMD
SURFACE
DESCRIPTION

GAAPHIC
LOG

sw FR

MW

WEATHERING

INDEX

Y ow

STREMGTH

INDEX

POINT LOAD
INDEX (psij

NOTES
WATER LEVELS
INSTAUMENTATION

TEST ORIENTATION

£

362,40

96,8-99.5 ft.

Fresh, medium badded, light
clive gray (5Y 5/2), very fine
grained, strong DOLOMITIC
LIMESTONE, (ST. LOUIS

[ FORMATION)

58.7-98.9 ft,
Argiilacaous partings

95.80

38870

T

89,5-103.7 it

Fresh, medium bedded, light

olive gray (5Y 5/2), very fine
rained, medium siron g
OLOMITE, {8T. LOUI

! FORMATICN)

Some calcite fitled veins,

pyrite ¢rystais

= 102

84.50

T

355.50

103.7-106 9 ft,
Frash, medium bedded, fight
alive gray (3¥ 5/2), medium
grained, medium strong,
DOLOMmC LIMESTONE,
(ST. LOUIS FORMATION)
3 Somae styloiites, argillacecus
partings

g 104

i~ 106

1 106.9-110.0 f,

Fresh, medium bedded, light

clive gray (5 6/1), micro-

crysialline, strong,

LIMESTONE, (ST. LOUIS

FORMATION)

108,1-108.5 ft.

Sll htly weathered, some
tylolites, argillacecus

pamngs

- 108

m 10 yqp01121 1t

Fresh, medium bedded, light
olive gray (5Y 6/1), medium
grained, medium strong,
DOLOMITIC LIMESTONE,
(ST. LOUIS FORMATICN)

104.70

AR R

F 34000

100
%

358.80
9.0

108.40

&

4

@

4,U,5M

J,PLSM

b JPLEM,CL (@)

J,LSM.CL

JALR

JU.SM
JLEM,CL (2)

J,L.5M (23

End cors Run 2 @ 9:20

End Core Run 3 @ 10:25

i

PP |

L I

DEFTH SCALE: 1:2

DAILLER: 0. MAHURIN

DRILLING CONTRACTOR: LAYNE-WESTERN

LOGGED: S, COSI0
CHEGKED: B.TILTON
DATE: 6/5/95

Golder Associates




PROJECT: LAIGLAW/ALFS
PROJECT NO:  843-2848
LOCATION: BAIDGETON, MO

RECORD OF DRILLHOLE  PZ.1411-KS

DATUM: MSL
COQRDINATES N:
AZIMUTH

BORING METHOD: NX Care & watar
DRILLING DATE: 3/15/95-3/21/95
DRILLRG: CME 75

o]

1068620.78

Sheet 3 of

COLLAR ELEV: 459.2
E: 515850.23
INCLINATION:  -80

18

H SCALE
(FEET)

[

ROCK TYPE

DESCRIPTION

GRAPHIC LOG

PL-Planar
C-Curved
U-Unchuiating
5T-Slsppad P
imeguiar

JJoatt
F-Fat
8-Shear
B-Bedding
F-Fofiaton

P-Poighed
K-Sensided
SM-5moath

Fough
VR-V. Rough

Fs-Falide
CL-Clay Irfa
CH-Chiorite
H-Hezad
GAF-Gravel Filled

CISCONTINUITY DATA

ELEY

{DEPTH
#n

AUN NO
CCRE
RECOVERY
il
O
o
FRACTURES
PEA FOQT

20
4
r
8
E]
19

TYPE AND
SURFACE
DESCRIPTICN

LOG

GRAPHIC
sw FR
MW

WEATHERING
INDEX

W ow

STAENGTH

INDEX

PCINT LOAD
INDEX {psi)

NOTES
WATERA LEVELS
INSTRUMENTATICN

TEST ORIENTATION

- 112

= 114

- 118

¢ 118

= 120

- 124

347.1C

112.1-1158 ft. 112,10
Fresh, medium bedded, light
olive gray (5Y 6/1), very fine
rained, weak, ARGILLACEOUS
QLOMITE, {ST. LOUIS
FORMATION)

343.40

115.8-120.6 f. 115.80
Fresh, medium bedded, olive
gray {5Y 4/1}, fine grained,
madium strong, DOLOMITIC
LIMESTONE, {ST. LOUIS
FORMATION)

119.0-119.4 ft.

Some calcite filled yugs
{<2 mm)

119.4-120.3 i
Argillacecus, weak

120.6-327.0 ft.

Fresh, thinly bedded, light

olive gray {(5Y 6/1), very fine
grained, medium strong, LIME-
STONE, (ST. LOUIS FORMATION)
Some calcite crystals

123.0-127.0ft
Thinty laminated argiilacecus
partings

127.0-136.9 f1. 4270

4 338.80

Fresh, medium bedded, lighf, o5
olive gray (§Y 6/1), fine to ‘
medium grained, medium strong,
DOLOMITIC LIMESTONE,
(SALEM FORMATION)
127.0-1285 1.

Numercus chert zones

119.40 g

|

®

1

4

9

T

.J),5M

JLAR

J,PLSM,CL

PJ,U,SM,CL

J,PLSM

1270t

Inferred top of
SALEM FORMATION
encountered

QEFTH SCALE:
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLEA: D. MAHURIN

1.2

LOGGED: 5. COsio
CHECKED: B.TILTON
OATE: 6/5/85

Golder Associates




RECORD OF DRILLHOLE PZ-111-KS

DRAILLING CONTRACTGR:  LAYNE-WESTERN
DRILLER: D. MAHURIN

CHECKED: B, TILTON
DATE: 8/5/35

Golder Associates

Sheet a4 of 18
PROJECT: LAIDLAYY/RI-FS HORING METHOO: NX Core & water DATUM: MSL COLLARELEY: 4aSg.2
PROJECT NO:  £43-2048 CRILLING DATE: 3/15/95-3/21/95 COORCINATES N:  1068620.78 E: 51582023
LOCATION: BRIDGETON, MO DRILL RIG; CME 75 AZIMUTH. o INCUNATION:  -80
HOGRIXPE J-Joint PL.Pfanar P-Polighed " Fe-FeCrode ) =
w F-Faun C-Curved X-SBkensided CL-Clay infl = T o Fe]
b o | SShex U-Uindulating SM-Smooth GH-Chiorite .15 g = |E
g 8} B-Beddng 5T-Stepped R-Bough H-Hualod Uitz 3 J B =
a g o |_F:Fofatn Hrtaguiar VR-Y. Rough QRF-Gravel Filed S| E 2l E s 8 TNOTES
S S 7 Sl = 58 8 WATER LEVELS
g g DESCRIPTION I s NE % 5 DISCONTINUITY DATA - S 1) 22 = INSTRUMENTATICN
3 & Z153) Rao | ER Su, TYPE AND Iy 2. o |0
@ joertd | 5 log 2% pz3%8 SUAFACE I9F O Ejg8833 [¢
IFn * Tloooo w g a o DESGRIPTION G FzEzlWoeown \ R A
2aTN Jur oo - @ B mELYyCCcEE NI C T
" 178§ 127.0-136.9 t. - -
Fresh, medium bedded, light i
olive gray (5Y 6/1), fine to ; %
medium grained, mediurn strong, 5 |ea% i
DOLOMITIC LIMESTONE, :
(SALEM FORMATION} % ;
4 320.80 3
¥ 135,40
1 g 3
- 130 ¥ : .
% i -i
i
4
® |JPLSM )
= 132 o
I &J1,5M (2) ]
—— ®).,5M (2
. -
1
o 134 o = o
134.4-135.4 ft. % 6 [99%
Chert zones (< 1/2 in. thick — 1
( ) == : ]
% &] B,7,8M (2) ]
B
» - -
W6 43601443 0 i ]
: Frash, medium bedded, light E |
oiive gray (5Y 6/1), fine I 1
grained, medium strong, E
[ ARGILLACECUS LIMESTONE, —— }
(ST, LOUIS FORMATION) azzoof ™} ]
137.2-137.7 . 137.202- o|uLact ]
| ARGILLAGEGUS DOLOMITE il ]
layer i ®
[ g | 13701 z JPLR ]
Stylolites -]
138.0-139.4 ft. ® )J15M.CL
Numerous stylolites J )
. » FJA
312.80
i 139.4-141,B f. 139.40 139.4-141.8 ft,
Four chert zones 5 | B.pt,sM Very slow drilling
(15 in. thick} T {8
o ‘40 ey
4
7 {100 @{.J)SM {2
W %
3/15/95 @ 15:00 1
R Stop drilling for the
o S720/95 @7:30
£ 2079, :
317.40 55
-1 141.80 i Began Aun 8
L 142 & .
e[ B,LA i
&8,U,5M
142.9 and 143.8 ft. IR ELY 2
Light olive gray (5Y 6/1), :
arenaceous DOLOMITE layers 7]
— (<4 in, thick) 3 @ JILR
g 4
4 -
DEFTH SCALE: 1:2 LOGGEQ: 5. COSIO




PROJECT: LAICLAW/REFS
PROJECT NO: g43-2848
LOCATION: BRIDGETON, MO

RECORD OF DRILLHOLE PZ-111-KS

BORING METHOD: NX Core & water
DRILLING DATE: 3/15/95-3/21/95

DATUM: MSL
COCHDINATES N:

1068620.78

DRILL AlG: CME 75

AZIMUTH. ©

Sheet 5 of

COLLAA ELEY: 439,2
E: 515850.23
INCLINATION:  -80

18

POGK TYPE

J-Joi
F-Faut

PL-Planar
C-Curved
U-Undcidating
ST-Stepped
-ireguiar

P-Pokshed
K-Sikansided
5M.Smooth
R-Rough
VA-Y, Aaugh

Fo-FeCde
CL-Clay Irf
CH-CHorte
H-Heraled
GRF-Gravel Filed

NOTES

{ SCALE

{FEET)

DESCRIPTION

GRAPHIC LOG

WEATHERING
INDEX

DISCONTINUITY DATA

[4]

FRACTURES]
PER FOOT
30 DiP wrt

CORE
RECOVERY

2
4
L3
B8
1¢

@ TYPE AND
%8 SUAFAGE
o
2

GRAPHIC
LOG

DESCRIPTION

sw FR
MW
HW

INDEX

WATEA LEVELS
INSTRUMENTATION

STRENGTH
POINT LOAD
TEST ORIENTATION

= Lad

21480

a |92%

144.3-147 5 4t

Fresh, thinly bedded, dlive
gray {5Y 4/1), fine grained,
strong, CHERT, {SALEM
FORMATION)

Arenacecds

—~ 145

146.5 and 146.8 It.

Thin olive gray (5Y 4/1),
arenacaecus Dolomite layers
(<3 in. thick)

144,30

EININ IS AN I NI RIS IRV N S I
pisislslainolalalelalalalalaln

311,70

147.5-157 5 ft.

Fresh, thinly bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
ARENACEOUS DOLOMITE,
{SALEM FORMATION)
Some chert nodulas
(5-10 mm. dia.), some thin
chern layers (<2 in, thick)
149.3-149.6 ft.

Chert layers

149.7 ft

Coarse caicite crystals
{<1/2in. dia)

- 148

=~ 150

~ 152

152.5-153.5 i
Porous zone, open vugs
(<1in. dia.)

153.4 and 154.2 ft.
Chert layers {<5in.}

— 154

155.8 and 156.9 ft.

+~ 156 | Chert layers {<5in.)

157.5174.5 1t

| Frash, thinly bedded, light
.. 15q | Olive gray (SY 6/1), fine
grained, medium strong,
ARENACEOUS DOLOMITE,
(SALEM FORMATION)

scattered chert (thin layers
of chert <3 mm.)

159.5-159.8 f+.
Chert layer

~ - sat]

Few chert nodules, (~5 mm.),

147,50

309,80

~o1'149.30

|
E
B
&

289.70

R

158.50 10

J.).8M

®J.1R

SJILR @

J,C.5M

LIB

L

JLR

1 JPLSM

L

J.PLSM

DEFTH SCALE: 1:2

DRILLER: . MAHURIN

DRILLING CONTRACTOR: LAYNE-WESTEAN

LOGGED: 8. COSIO
CHECKED: B. TILTON
DATE: 6/5/95

Golder Associates




PROJECT: LADLAWMI-FS
PRCJECT NO:  943-2848
LOCATION: BRIDGETON, MO

BORING METHOD: NX Care & water

ORILLUNG DATE:

15/95-2/21/85

DAILL AIG: CME 75

RECORD OF DRILLHOLE  PZ111-K5

OATUM:

MSL
COORDINATES N:
AZMUTH:

+068620.78
Q

BOCK TYPE

J-Joatt
F-Faf

S-Shaa

PL-Pianar
C-Curved
U-Unduiatng

P.Pofehed
X-5Bensided
SM-Smoath

ST-Swpped R-Faugh

[-freguiar VI

.H-V, Aot

Fe-FaCnoda
Cl-Clay Infd
CH-CHiorte
H-Healad
GAF-QOravel Fifled

INDEX

i SCALE
(FEET)

DESCRIFTION

[
GAAPHIC LOG

OISCONTINUITY DATA

WEATHERING
INDEX
STRENGTH
POINT LOAD
INDEX {psi}

CCRE
RECOVEARY

4 FRACTURES]
PER FOOT

&

[}
10

2

TYPE AND
SURFACE
DESCRIPTION

GRAPRIC
LOG

TEST CRIENTATION

Sve PR
MW
HW oo
E;ean

1500
RS

80 | y57.5.474.5 1

Fresh, thinty bedded, light

olive gray (5 6/1), fing
rained, madium strong,

[ ARENACECUS DOLOMITE,

(SALEM FORMATION)

Few chert nodules, (~5 mm.},

scattered chert (thin layers

of chert <3 mm.)

160.5-160.7 ft.

Chert layer

161,5-161.7 ft.

Chert layer

162

163.3-163.6 ft.
Calcite crystals layer
{large crystals)

164

NIV HEN R

28470

|

10 E

Y S

29420

165.0-167.0 ft. 165.00
Fresh, thinly bedded, light

olive gray (5Y 6/1}, fine

grained, medium strong,
ARGILLACEQUS LIMESTONE,
{SALEM FORMATION)

168

170 | Scattered cherl clasts
throughcut the sample
170.0-171.5 ft.

Zone showing moderate
porosity, open vugs
{<2mm.)

172

172.8-173.2 ft.

Conglomerate limestone with
shaje fragments

173.2-174.5 1.

Abundant fossil fragmenls

v replaced by sifica
174

164.50

174.5-176.6 fi.

Fresh, thickly bedded, pale
olive (10Y &/2), fine to
medium crystaliine, strong,
ARGILACEQUS LIMESTONE,
LA (SALEM FORMATION)
Abundant fossil fragments

oo
%

% PLSM (3)

RULR {2

J LR

DEFTH SCALE: 1:2
DRILLING CONTRACTOR: LAYME-WESTERN
DRILLER: O MAHUAIN

LOGGED: S. COSIo
CHECKED: B. TILTON
DATE: 8/5/95

Golder Associates

COLLARELEY. 4562
E: 51585020
INCLINATICN:

INSTRUMENTATICN

Most fractures observed
are characterized as
drill induced

165.1-169.5 ft.
4.6 breaks per foot
that were drill incuded




PROJECT: LAIDLAW/RI-FS
PROJECT NO:  543-2848
LOCATION: BRIDGETON, MO

RECORD OF DRILLHOLE  PZ-111-KS

BORING METHOD: NX Core & water
DPRALING DATE: 3/15/95-)/21/95
DRILL AIG: CME 75

DATUM: MSL
COORDINATES N:
AZIMUTH:

1068620,78 E:

Sheet 7 of 18

COLLAR ELEV: 459.2

515830.23

a INGLINATION: 80

DeriH SCALE
{FEET)

ROCK TYBE

DESCAIFTICN

Juoint
F-Fauft
SShear

PL-Plarar
C-Curved
U-Undulating
S5T-Slepped
imeguinr

P-Poshed
K-Sixensided
SM-Smooth
A-Rough
VRV, Rough

Fe-Fendde
CL-Clay I
CH-Chorte
H-Héaled
GAF-Gravel Filed

INDEX

GRAPHIC LOG

CISCONTINUITY DATA

STRENGTH
POINT LOAD
INDEX (psi}

CORE
RECOVERY
o
o
=]
FRACYURES]
FER FOOT

Tw
T
o
QEU: =
o 0
0 D

20
2
4
L]
8
i0

TYFE AND
SURFACE
DESCRIPTION

GRAPHIC
LOG

TEST ORIENTATION

130
300
800
150¢

il
Rz
R3
R4
RS$
Ra

NOTES
WATER LEVELS
INSTRUMENTATION

= 178

~ 178

e 180

— 162

i~ 184

~ 186

188

192

176.6-172.1 ft.

Fresh, medium bedded, pale
clive (10Y 6/2), fine to
medium grained, strong
SILICEOUS LIMESTONE
(SALEM FORMATION)
Abundant fossit fragments

179.1-184.5 ft.

Fresh, thickly bedded, pale
olive (10Y 6/2), ﬁna to
mexdlium coarse, str
ARENACEOUS LIMES FONE,
(SALEM FORMATION)
Ahundant fossil fragments
Some layers of grayish yellow
(5Y 8/4), clay material

184,5-188.51t.

Fresh, medium bedded,
yellowish gray (5Y 7/2),

f-c grained, strong
ARENACECUS LIMESTONE
(SALEM FORMATION)
Some fossil fragments, and
soma grayish yetlow {5Y 2/4),
clay material layers

188.5-194.5 ft.

Slightly weathered, pale
olive {10Y 6/2), medium
badded, very coarse, strong,
BIOCLASTIC LIMESTONE,
(SALEM FORMATION)
Few chert nodules, few
stylolites in bottom 4 ft.,
abundant fayers of grayish
yellow (5Y 8/4) clay,
fossiliferous

100
%

B,PL.SM

B,PL.SM

Stopped drilling for the
day

DEPTH SCALE:
DAILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

{2

LOGGED: 8. COosiD
CHECKED: B. TILTON
DATE: 6/5/95

Golder Associates




PROJECT: LADILAW/RI-FS
PROJECT NO:;  B43-2844
LOGATION: BRIDGETON, MO

RECORD OF DRILLHOLE PZ111-KS

BORING METHOD: NX Core & waler
DRILLING DATE: 3/15/85-3/21/95
OFILL AIG: CME 75

DATUM:  MSL
COORDINATES N;
AIMUTH:

Sheet 8 of

COLLARELEV: 4582
E: 51585023
0 INCUNATION:

1058620.78

RE]

-80

¢ SCALE

L.

ROCK TYPE

£ DESCRIFTION

PL-Planar
C-Curved
U-Uncidaiing
ST-Btepped
rragudar

Jdoirnt
F-Faiit
S-Shear

P-Polsted
K-SEersided
SM-Smoath
R-Rough
VR-V. Rough

Fa-Fetndda
ClL-Clay infd
CH-Chiorite
H-Healed
GRAF-Graval Filed

INDEX

GRAPHIG LOG

DISCONTINUITY DATA

WEATHERING
INDEX
STRENGTH
PQINT LOAD

k4]

CORE
AECOVERY
D
]
o
FRACTURES]
PER FOOT
30 DiP wrt

2
4
]
8
1¢

CORE
S0 aAXiS
50

TYPE AND
SURFACE
DESCRIPTION

GRAPHIC

LoG

{NDEX {ps})
TESY CRIENTATION

NOTES
WATER LEVELS
INSTAUMENTATION

=1

e 1

= 1

1

~ 200

o 202

204

"'205

52 { 188.5-194.5 1L

Slightly weathered, pale
oiive (10Y 6/2), medium
hedded, very coarse, strong,
BIOCLASTIC LIMESTONE,
(SALEM FORMATION)

Few chart nodufes, few
stylolites in bottom 4 f,
abundant layers of grayish
yellow (5Y 8/4) clay,

94 | tossiliferous

194.5-197.5

Fresh, thinly bedded,

light olive gray (5 5/1),

fine grained, strong,
ARGILLACEQUS LIMESTONE,
(SALEM FORMATION)

Few chert nodules stylolitic,

a8 abundant fossil fragments

197.5-204.5 f.

Fresh, thinly bedded, light
olive gray (5Y 4/1}, fine
grained, medium strong,
AAGILLACEQUS LIMESTONE,
{SALEM FORMATION)

Few chert nodules, few
stylolites, abundant fossil
fragments and abundant layers
of grayish yeflow (5Y B/4)

clay throughout sample

98

204.5-2108 L

Fresh, thinly bedded, dark
greenish gray {5GY 4/1),

{-c grained, medium strong,
LIMESTONE, (SALEM
FORMATION)

Few chert nedules, stylolites,
few clay layers of a grayish
yellow cafor, <3 mm. vugs,
with calcite crystals

-] 284.70

A 184.50

100

254.7C

20450

BGS

3/21/95 @ 7:30
Water level = 20,11

[ S D S

DEFTH SCALE: 1:2

DAILLING CONTRACTOR; LAYNE.WESTERAN

DAILLER: O. MAHURIN

LOGGED: 8. CcosIo
CHECKED: B. TILTON
DATE: §/5/95

Golder Associates




RECORD OF DRILLHOLE  PZ-111-KS Sheet § of 13
PROJECT: LAIDLAW/RIFS BORING METHOD: NX Gore & weist DATUM:  MSL COLLARELEV: 4502
PROJECT NO:  943-2648 DHILLING DATE:  3/15/95-3/21/85 COCRDINATES N 1068620.78 E: 515850.23
LOCATION: BRIDGETON, MO DARILL AIG: CME 75 AZIMUTH, O INGLINATION: 50
ROGKTYEE d-Joint PL-Planar P-Pabshed Fe-FoCndde & -
w F-Faut C-Curved K-Skenaided CL-Clay Infd z T Qa o]
E o 5-Shoar U-Unduiating 3M-8mooth CH-Chilorita A T 5=
g 8| eBedong ST-Stepped B Rough H-Hosled g | Z @1 2 B |
Nl o | Frolaton I ireguiar WAV, Rough GRF-Gravel Filed 2| G Ex & NOTES
T DESCRIPTION i = " B CONTINUTY DATA umiE =1 8§48 g WATER LEVELS
= Ll ooey 19 lwd £% -1 = Lz & INSTRUMENTATION
2152 Z 1531 Ao m U, TYPE AND o = o I
o EALN =R 25 k%9%3 SURFACE S Blg E|.gggs i
Fn Tlooce w g o o DESCRIPTION 4] = g?_ wn e o—mw—nnwomwa
DOTN [uTDO— W0 ORI WYrCoE Wi oo o
" 298 | 564.5210.8 1 s -
Fresh, thinly bedded, dark -
?reenish gray (5GY 4/1), -
¢ grained, medium strong, 3
LIMESTONE, (SALEM
FORMATION)
Few chert nodules, stylolites, 1
few clay Jayers of a grayish }
yellow color, <3 mm. vugs,
with calcite crystals
~ 210 L 3 -
248.40 ‘
210.8-212.8 4 210.80F — | Eé:'l%gu%tered top of
Fresh, thickly bedded, = .
dark greenish gray (5GY 411} e 18 'Y WARSAW FORMATION
t to greenish black (5GY 2/1), —
verg_ fina grained, weak, =
. SILTSTONE, (WARSAW —
FORMATION) = -
z48.40| 7
24282197 it 212,80 -1
Frash, thinly bedded, light :lfm 5
olive gray, fine to coarse v ‘
grained, medium stzong, peed
DOLOMITIC LIMESTONE,
n (WARSAW FORMATION)
214 1 Fossiliferous, few chert 1
nodules, stylolites 120470 _.
214,50 X
=~ 216 % -
25 :
17 |'R ]
e 218 -
3/21/95 @ 11:00
End Run 17
§ Drilling stopped until
239,50 239,50 surface casing instailed
219.70b~41 219.70 to top of WARSAW
o 220 FORMATION -
220.2-224.0 11 4/9/95
Slightly weathered, thickly ®JPLSMCL Borehole reamed out to
bedded, light olive gray B4.G ft. with 14 3/4 in. 3
(SY 6/1), finely crystalline, tricone bitand mud
medium strong, DOLOMITE, rotary then 10 in. casing
(WARSAW FORMATION) setin hole
]
18 |32
~ 222 4/9/95 .
6 in. steel casing set 10
215.3 ft. and sealed with
L neat cemenL A 10 in. air
r rotary bit was used to
dril! borehole.
g g 4/22/95 @ 11,02
| = J U, SM-calcite Begin drilling Run 18
with NX core
w2d i
DEPTH SCALE: 1:2 LOGGED: 5.C0OS510

CHECKED: 8. TILTON Golder Assoclates

DATE: 8/5/95

DAILLING CONTRACTOR; LAYNE-WESTERN
DRILLER: 0. MAHURIN




PROJECT: LAIDLAW/RI-FS
PROUECT NO:  943-2848
LOCATION: BRIDGETDN, MO

RECORD OF DRILLHOLE  PZ.111-KS

DATUM: MSL

BORING METHCD: NX Core & water
DRAILLING DATE: 3/15/a8-3/21/85
DRILL AIG: CME 75

COORCINATES M-

AZIMUTH: O

Sheet 10 of 18

COLLAAELEY: 4582

10886820.78

E: 51585023

INCUNATION:  -B0

Dre ¢4 SCALE
(FEET)

BOCK TYPE

DESCRIPTION

GRAPHIC LOG

ot
F-Faut
G-Shear
B-Bedding
F-Folation

PL-Planar
C.Cirved
U-Undhadating

{-hragular

P-Progshed
K-Sikensided
SM-Smoeoth
ST-Stepped R-Rough
VA-Y. Raugh

Fa-Felndda
CL-Clay i
CH-Chiortte
H-Hoaled

GAF-Gravel Flted

DISCONTINUITY DATA

WEATHERING

ELEV

DEPTH
(FM

[i]

CORE
RECOVERY
o
0
[=3
FRACTURESY
30 DiF wrt

RAUN NQ.
FPER FGQT

5
3
]
10

CORE
60 AXIS
20

TYPE AND
SURFACE
DESCRIPTION

GRAPHIC
LOG

sw FR
MW
iy

INDEX
STRENGTH

INDEX
POINT LOAD

INDEX {psi)
TEST ORIENTATION

gy HE
A4
A3
A2/
fy 30
2
150
A3
i3 00
P800
RS 4300

NOTES
WATER LEVELS
INSTRUMENTATION

224

o 226

(" 230

= 232

= 204

= 238

¢ 238

<40

234,90

224.3-227.4 ft. 224.30
Fresh, thickly bedded, light
brownish gray {5YR 6/1) to
medium gray (N5}, ccarse
rained, medium strong
OSSILIFEROUS LIMESTONE
(WARSAW FORMATION)
Not porous, sandy, fine fossil
debris, clast supported

1

W‘H'Hi-MH.Jr"

i

1

HGIN

i

H

H

i

227.4-231.6 ft. 227.40
Slightly weathered, thickly
bedded, light alive gray

(5Y 8/1), finely ¢ line,
medium strong, DOLOMITE,
(WARSAW FORMATION)
Porous-vugqy. crystallized,
numevous calcite filled vugs

230.10

and veins

227.50

231.6-233.3 ft. 231.60
Fresh, thick]\({bedded. light

ofive gray (8Y 6/1), fine
grained, medium strong,
ARGILLACEQUS LIMESTONE,
WARSAW FCRMATION)

Bioturbated

233.3-236.1 ft.

Fresh, thickly laminated,
mediyum dark gray (N4), very
fine grained, weak,
ARGILLACEOQUS LIMESTONE,
(WARSAW FORMATION)
Bioturbated, almost Claystone

223.10

RN

236.1-239.4 f, 238.10

fFresh, thickly laminated ta

thinly bedded, medium gray
{N5), very fine grained,

medium strong, ARGILLACECUS
CALCAREOUS DOLCMITE,
(WARSAW FORBMATICN)
Siylolitic, greenish clay

infilled vug and vein

@ 238.6 ft

239.4-243.5 ft.
Fresh, thickly bedded, medium

229.10

100

22010

dark gray (N4), coarse
rained, medium strong,

FOSSILIFEROUS L MEsroré’%” 0 )

(WARSAW FORMATICN)
Few stylofites, <0.,1 ft, clay
sedms

239.10

20 3

&J18M

®J,USM.CL

®J1,8M,CL

@..PL,SM,CL

J,PL R-calcite

#41,8M,CL

T

ARt

DEPTH SCALE: 1:2
DAILLING CONTRACTOR: LAYNE-WESTEAN
DRILLER: D. MAHURIN

LOGGED: §, COSIo
CHECKED: B TILTCN
DATE: 6/5/a5

Golder Associates




PROJECT: LAIDLAW/AI-FS
PROJECT NO:  g43-2R48
LOCATION: BRIDGETON, MO

RECORD OF DRILLHOLE PZ-111-KS

BORING METHOD: NX Core & water

DRALLING DATE:
DRILL RIG: CME 73

3/15/85-2/21/95

DATUM: MSL
GCOOFDINATES M-
AZIMUTH: o

Sheat 11 of 18

COULARELEY: 4582
E:
INCLINATION:

51585023
-80

A SCALE
{FEET)

[

ROCK TYPE

DESCRIPTION

J-Joint
F-Fautt
5-Sraar

PL-Planar
C-Curved
U-Undutatng
S5T-Stapped
\-Iregquiar

P-Posshed
K-SExangided
SM-Smooth
F-Rough
VR-Y. Rough

Fo-FaCuide
CL-Clay I
CH-Chlorits
H-Heziod
GRF-Gravel Filec

ENDEX

GRAPHIC LOG

BEPTH
FT)

CORE
RECOVERY
PEA FOOT

FRACTURES]

2
4
10

§
8

DUSCONTINUITY DATA

WEATHERING
INDEX
STAENGTH
POINT LOAS
INDEX {psi)

[
30 DIP wet

TYPE AND
SURFACE
DESGRIPTION

TEST ORIENTATION

GRAPHIC
LOG
sw FR
R5 RS

NOTES
WATER LEVELS
INSTRUMENTATION

3

b 240 |-

— 242

- 244

f~ 248

248

- 250

i~ 252

= 254

-3J6

215.70

(]

243.50
25.20

24352440 18
Fresh, thickly bedded,

QU SHH AT

medium dark gray (N4),
iHine grained, medium
strong, ARGILLACEOUS

DOLOMITE, (WARSAW
FORMATION)

244.0-250.3 ft.

Fresh, thickly bedded, medium
dark gray (N4), coarse
grained, medium strong,
FOSSILIFERQUS LIMESTONE,
(WARSAW FORMATION)
246.1-246.5 ft

Argillaceous Limestone,
stylolitic

208.50

244,01‘ :
I_j ]

20

210.00

230.7-251.3 fL
Fresh, thinly to thickly
laminated, rmedium gray = 207.90

250.70F

(N5), very fine grained, 251.39
medium strong, ARGILLACEQUS
DOLOMITE, (WARSAW
FORMATICN)

251.3-256.5 ft.

Fresh, thickty bedded, medium
fight gray {N6) to light olive

gray (5Y 2/1), coarse grained,

LIMESTONE, (WARSAW
FORMATION}

Fossil fragments at
255.6 ft,, few Clay
partings, some porasity,
vugs inlower 2in.

medium strong, FOSSILIFEROUS -

248.20

21

L

J,PLSM,CL

J1.SM.CL

4 ,8M

DEPTH SCALE: 1.2

DRILLING CONTRACTOR: LAYNE.-WESTERM

DRILLER: D, MAHURIN

LOGGED: 5. COSi0

CHECKED: B.TILTON

DATE: 8/5/85

Golder Associates




FROJECT: LAIDLAW/AI-FS
PROJECT NO:  D43-2848
LOCATION: BRIDGETON, MO

DPILL RiG: CME 75

3/15/95-3/21/95

RECORD OF DRILLHOLE  PZ-111-KS

BORING METHOD: NX Cora 8 water
DRILLING DATE;

DATUM:
COCRDINATES M:
AZIMUTH:

Sheat 12 of 19

COLLAA ELEV:  458.2
E: 515080.253
INCUNATION:  -8¢

-1 SCALE

(FEET)

BOCK TYPE

DESCRIFTION

J-Joirmt
FFault

S-Shaar

B-Badding

F-Foliation

PL-Planar P.Poizhed
C-Curved K-Sikensidod
5M-Bmooth
5T-Stepped R-Rough
ldmegriar VRV, Aough

U-Unduating

Fo-Fatnide
CL:Clay I
CH-CHrit
H-Heatag

INDEX
INDEX

QAF-Gravet Filed

GRAPHIC LOG

ELEV

OEPTH
D

RUN NO.

RISCOMTINUITY DATA

STRENGTH

CORE
RECOVERY
oo}
=]

S}
FRACTURES:
PERFOOT

4
]
8
10

Tw
!g:.__:\ o
a
= aoﬁ &
r a o
L)

TYPE AND
SURFACE
DESCRIPTION

WEATHERING
POINT LOAD

INDEX {psi)
TEST ORIENTATION

GRAPHIC
164G
fAg A8

NOTES
WATER LEVELS
INSTRUMENTATION

= 258

v 258

260

— 262

64

r~ 266

i 288

v 270

272

202.70

iRi

256.5-260.1 ft. 258.50
Slightly weathered, thickly
bedded, madium gray (N3}, very
finely czgstalline, medium

strong, ARGILLACEQUS
DOLOMITE, (WARSAW
FORMATION)

Soma porosity, large vug @
258.8 ., some smallar vugs
elsewhere, some calcite

filted, black organic laminae

260.1-265.5 ft

Fresh, thinly to thickly
laminated, greenish biack
(5GY 2/1), very fine grained,
weak, DOLOMITIC SILTSTONE,
[WARSAW FORMATION)

183.70

L

200.10

21

265,5-263.0 ft. 265,50
Fresh, thickly bedded, medium
light gray (N6) to light olive

gray (5Y 6/1), coarse grained,
medium strong, FOSSILIFEROUS
LIMESTONE, (WARSAW
FORMATION)

19C.20

—

HH T

M-

il

269.0-272.8 ft. 269.00
Frash, thickly faminated to

thinly bedded, medjum dark

gray (N4), very fine graired,
medium strong, COLCMITIC
SILTSTANE, (WARSAW
FORMATYION)

Abundant 0.1-0.4 ft. interbeds

of coarse crystalline

arenaceous Dcicmite

258.10

190,10

=

269,10

98"

2JLRCL

%J,PLSM,CL

€J4.1,SM,CL

®J,PLSM,CL

@,PL5M.CL

4/22/95 @ 17,45
End Run 21
g}uit drilling for the

L
4!’4.}‘:3/95 @ T:30
Beqgin Run 22

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYMNE-WESTERAN
DRILLER: D. MAHURIN

LOGGED: S. CCSIO
CHECKED: 8.TILTON
DATE: &R3/95

Golder Assoclates




RECORD QF DRILLHOLE  PZLA11-KS Shest 13 of 1B

PROJECT: LADLAW/RLFS BORING METHOD: NX Core & water DATUM: MSL COLLARELEV: 456.2
PROJECT NO:  B43-2848 DRILLNG DATE:  3/15/95-3/21/35 COORDINATES N:  1086620.78 E: 51585023
LOCATION: BRIDGETON, MO DRILL AIG: CME 75 AZIMUTH: © INCLUINATION:  -80
HOCK IYES et PL-Planar P-Folshed Fe-Eaxids o -
u F.Faun C-Curved K-StHensided CL-Clay Infd = T 0 G
2 o | Sshex U-Undeating SM-Smacth CH-Chiorite E. 16 5% s
g S| B-Beddng 57-Stepped A-Fough H-Haslae S|z dF 2 8 B
ag o | FFofaton Fimeguiar YAV, Rough GRF-Girave Filadt BlE2l 55 B WATJ:?‘TLEESVELS
=W F ] wr e T 8 56 [E
E 'y DESCRIPTION ; o | o NE %, § - DISCONTINUITY DATA —} % @ €35 INS TRUMENTATION
o T Z (531 map g iy TYPE AND o o |
@ | DEPTH 2 |°a G pE8% S8 SURFAGE Z9E 2383 P
T Clocoo w0 o a DESCRIPTION ] 3 o s
DT N g e L4 m=E vl ol s ol ols ol
272
% & J,PLSM,CL
1 186,40 -
272.8-274,0 ft. 272.80
Fresh, thickly laminated, %
greenish black {5GY 2/1), very / @ J.PLSM,CL (2
| fine grained, weak, CLAYSTONE, /
| (WaRSAW FORMATION) /
[ ora 185.20 7] §
I 274.0.250.3 1. 274.00
Fresh, thickly laminated to
medium bedded, medium light
gray {N6) to medium dark gray
(M4}, vi-m grained, weak to
medium strong, SILTSTONE, ETT
(WARSAW FORMATION) LUSM,CL
Galcite filled vugs, interbeds 23 foan
[ of Silty to Sandy Dolormitic
Silstona .,
. 278 -
- 270 -
180.20
¥ 279.00 -
;
- 280 -
1 i :
3
- 202 -
24 |2
- 284 -
%J,L,5M ]
b 2015 -
288 -
DEPTH SCALE: 1:2 LOGGED: S. COoslo
CRILLING GONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON Goider Associates

DRILLER: D. MAHURIN DATE: 6/5/95




PROJECT: LAIGLAW/RIFS
PROJECT NO:  843-2848
LOCATION: BRIDGETOM, MO

RECORD CF DRILLHOLE PZ-111-KS

BORAING METHCD: NX Core & water
DRILUNG DATE: 3/15/a5-3/21/05
DAILL RiG: CME 75

DATUM: MSL

COORDCINATES N:

AZMUTH: O

Sheet 14 of 18

COUARELEV: 458.2

1068820.78

E: 515850.22

INCLINATION:  -20

4 SCALE

{FEET)

FOCK TYPE

DESCRIPTION

Jiom
F-Fau
5-Ghapr
B-Badding
F-Folaton

PL-Planar
C-Curved
U-Undutating
ST-Seppad
I-imegaiar

P-Polshod
K-SBuongidsd
SM-9macth
R-Rough
VR-Y. Rough

Fe-FoOwids
Cl-Cay IRy
CH-Chionts
H-Heaked
QAF-Gravet Fled

GAAPHIC LOG

WEATHERING
{NDEX

DBISCONTINUITY DATA

ELEV
DEPTH
Fn

RUN NO.

CORE
RECOVERY
]
o
(=]
FRACT?JRESL
PER FOOT

490
20
4
)
&
3
10

TYPE AND
3 SURFACE
DESCRIFTION

GRAFPHIC
L0G

STRENGTH

NDEX

PQINT LOAD
iNDEX {psi)

TEST CRIENTATION

NOTES
WATEH LEVELS
INSTRUMENTATICN

— 208

- 280

282

296

P~ 298

i 302

o

274.0-290.2 ft

Frash, thickly laminated to
medium bedded, medium light
gray {MN6} to medium dark gray
(N4}, vi-m grained, weak to
medium strong, SILTSTONE,
(WARSAW FORMATION}
Caleite filled vugs, interbeds
of Silty ta Sandy Dolomitic
Siltstone

168.00

za |12

170,30
288.90

o5 100

260.2-293.7 f.

Frash, thickly laminated to
thinly bedded, medium gray
(N5), finehy crystalline,
medium strong, ARENACEQUS
DOLOMITE, (WARSAW
FORMATION)

Dark gray (N3) argillacecus
laminae, hioturbated

290.2¢

16550

283.7-295.2 fi.

Frash, thinly [aminated,
medium dark gray (N8), very
fine grained, weak,
SILTSTONE, (WARSAW
FCHMATION)

283.70

164 00

285.2-306.8 ft.

Fresh, thickly laminated to
thinly bedded, medium gray
(N5}, finely crystalline,
rmedium strong, ARENACEQUS
DOLOMITE, (WARSAW
FORMATIOMN)

Argiltaceous larninae, no
porosity

302.8-303.6 ft.
Fossiliferous Dolomite
interbed

295,20

26 P'3

27 %

2.LU,8M

DEPTH SCALE: 1:2

DAILLING COMTRACTOR: LAYNE-WESTERN

DRILLER: D. MAHUFIN

LOGGED: S, COSIO
CHECKED: B. TILTON
DATE: 8/5/95

Golder Associates




RECORD OF DRILLHOLE PZ-111-K5S Sheet 15 of 19

PROUJECT: LAIDLAW-FS BORING METHOD: NX Core & watsr DATUM:  MSL COLLARELEV: 4582
PROJECT NO: 343-2848 DRILLING DATE: 3/15/85-3f21/85 COCAOINATES N:  1068620.78 E: 51585023
LOCATION: BRIDGETCHN, MO DRILL AlG: CME 75 AZIMUTH, © INCLINATION:  -80

ROCK TYPE

Jdomt PL-Planar F-Polshed Fe-FaOnide
F-Fault C-Curved K-S8kenzidet ClL-Clay Infd
5-Ghaar U-Undutating SM-Smoocth CH-Choriia
B-Badding 5T.5tepped R-Rough H-Healed
F.Folation Freguiar VR-V. Bough GRF-Gravel Fitlad

T DCCONTINLITT DATA

NOTES
WATER LEVELS
INSTRUMENTATION

INDEX

. SCALE
STRENGTH

{FEET)

OESCRIPTICN

WEATHERING
INDEX
POINT LOAD

JINDEX {psi)

o TYPE AND
% 8 SURFACE
o
2

GRAFHIC LOG
i
RUN NO
CORE
RECOVERY
uil
0
o
FRACTURES]
FER FOOT
TEST OBIENTATION

DESCRIPTION

2

4

8

]

10

GRAPHIC

LOG

sw FB

MW

HW o

Rs R&

A4

Ra

H2 Aq

" 300 1595.2.306.8 L

Fresh, thickly laminated o
thinty bedded, medium gray
(NS5}, finely crystalline,

medium strong, ARENACEOUS
DOLOMITE, (WARSAW
FORMATION)

Argitlaceous laminae, no

porosity

a7 [’y
152.40

306.8-315.2 ft. 308,80 [
Fresh, thickly laminated to =]
thinly bedded, very light gray
§NB) to dark greenish gray
5GY 4/1), I-m grained, medium
" strong, FOSSILIFERCUS

308 { LIMESTONE and DOLOMITIC
SILTSTONE, (WARSAW
FORMATICN)
Interbedded fossiliferous beds
and shaley beds

150,30
“{368.90

310

%JPLSMC,L

- 312
!

SLPLSM.CL

@ JLPLSM,CL

103

- 314 28 | o

315.2-328.7 ft.

Fresh, thickly laminated to
medium bedded, medium light
gray {N5} to olive gray

~ 316 | (5Y 4/1), ? ta medium sand,
medium strong, FOSSILIFEROUS
LIMESTONE and CALCARECQUS
SILTSTONE, (WARSAW
FORMATICN)

L

€.),PLSM

HE
il

-
-1
- T

——
==
|
-
—

it

t
L

4/23/95 @ 15:02
End Run 28
Quit drilling for the

day
4/24/95 @ 12:00
Begin Aun 29

- 318
J.PLSM.CL

140.10
318.10

29 100

T

220

[ .

DEFTH SCALE: 1:2 LOGGED: S. COSIO
DRILLNG CONTRACTOR: LAYNE-WESTERN CHECKED: B, TILTON Golder Associates
DRLLER: D. MAHURIN DATE: B/5/95




RECORD OF DRILLHOLE PZ-111-KS Shest 18 of 1B
PROJECT: LAIDLAW/RI-FS BORING METHOOD: MNX Care & veater DATUM: MSL COLLAR ELEY: 459,2
PROJEGT NO:  943-2848 DRAILLING CATE:  3/15/95-3/21/95 COCRDINATES N: 1060862078 E: 515850.23
LOCATION: BAIDGETON, MO DAILL AIG:  CME 75 AZIMUTH: 0 INCLUNATION: .80
HRCK IYFE Jloint PL-Planar P-Pelshad Fe-FaCxide o -
w F-Fautl G-Curved K-Sikensiced CL-Clay Infi z T a 5
po o] seex W-Unekdating SM-Smootf: CH-Chlotite g 1 2 = [E
% o] 8Beddng ST-Gtepped F-Rough H-Healed 2| = @ a8 (£
s 2 | Frolaton 1-Iraguiar VRV, Rough GRF-Gravet Filed ol w el e z NOTES
& DESCRIFTION 2 z 4 DISCONT MUY DATA =258 ¢ WATER LEVELS
gL “E aev | o e % 5 = -1 = @ £z I INSTRUMENTATIGN
a |- z ezl pon | 58 5, TYPE AND Fo o @
G |oePh 5 o] £EE p&S% 8 SURFACE 25 ggq
1 3 PR B P Tl DESCHIPTION | & S
WOTN fFNSGm - LT L IC &
- 320 315.2-028.7 f. % "
Fresh, thickly Jaminated to '
medim bedded, medium light - §.FLR }
gray {N6) to olive gray i
{(5Y'4/1), medium sand, i)
medium strong, FOSSILIFEROUS 1] 1
LIMESTONE and CALCAREQUS - ]
SILTSTONE, (WARSAW
FORMATION)
L 109 -
4
3 Calcareous Shale interbeds : ]
<0.1-0.5 ft. thick, some j
lithographic textures,
commeonly silicified .
(324 -
100
i 28 %
- 4
-
—— i
e 3285 % "
e :
- —— ]
328.7-330.8 1t
Fresh, thickly laminated, ] 130,100
light gray (N7} to light olive 555,30
1 gray (3Y &/1), clay sized o ]
] coarse silt sized, medium e
strong, ARGILLACEOUS
. LIMESTONE, (WARSAW
330 | FORMATION) - "
Chert common, calcite vugs -1 @ J1,SM,CL
- ]
330.8-336.4 fr -1 ]
: Fresh, thickly faminated to ——
medium bedded, medium light ——
gray {NE}, clay sized to very ——
coarse sand sized, medium i
strong, LITHOCLASTIC ] 1
L 332 | LIMESTONE and CALCAREGUS 5] .
SILTSTONE, (WARSAW L] 1
FORMATION) i 100 1
Interbedded <0.1-0.3 £ an §'y
fithgclastic beds with clayey -
shales, silicification common, —
few stylolites "E
—— @ 4,1, R-cpen
L. 394 ‘ o
M
-
- ]
) —— 1
A =
-] ®4,U.5M
==
e 335 ‘ 1

DEFTH SCALE: 1.2

DAILLNG CONTRACTOR: LAYME-WESTERN

DRILLEA: D. MAHURIN

LOGGED: S.COsI0
CHEGKED: B. TLTON
DATE: 6/5/93

Golder Assoclates




RECORD OF DRILLHOLE PZ-111-KS , Shest §7 of 19

PROJECT: LAIDLAW/RI-FS HORING METHCD: NX Core & water DATUM: MSt COLLAR ELEV: 450.2
PAOJECT NO:  943-2848 DFILLING DATE:  2/15/95-3/21/95 COORDINATES N;  1068620,78 £; 515850.23
LOCATION: BRIDGETON, MO ORILL AK3: CME 75 AZIMUTH: 0 INCLINATION; 00
AQCK TYPE J-ort PL-Planar P.Polshed Fe-FeCxide @ -
F-Fauh C-Curved K-SEersiced Cl.-Clay Infll z T [a] 's}
4 o S-Shear U-Unculating SM-Binooth CH-Ghiorite & B S = B
. 8| e8sng ST-Stepped R-Rough H-Hoaied el z B5f 2 &[S
= 5 | FFokon I-reguiar VAV, Rough GRF-Gravel Flled B2l d g 5 x I WATEgIEEiEm
] = u= | = = G a lr
5 o DESCRIFTION I oo NE E = DISCONTINUITY DATA — z @0 o z z INSTAUMENTATION
o E 2 1%al noo e Efn TYPE ANO Za > o i
@ per | 5 (o & lLagxs3 SURFACE 3 B2 E|g833%
Fn * cew2] 2 3 DESCRPTION |0 [2EEeronlbaprre
e 335 4
1 % 4
4 336.4-343.7 ft. ; 4 PLSM
Frash, thickly laminated to :fl:
] medium bedded, medium light -
gray (N6}, clay sized to ——
very coarse sand sized, =
. medium strong, ARENACEQUS  |— 100
LIMESTONE and ARGILLACEOUS——] 30 |
LIMESTONE, (WARSAW
L 338 | FORMATION) -
Highiy silicified, some :5:
lithographic textures L] € U,SM,CL
112000
4 338.10
L. 340 .
= 342 -
4
115,501
313736881 343.70 a1 |10 M EOKUK
= 344 | Fresh, thickly laminated to " FORMATION
medium bedded, very light gray encountered
{N8) to medium light gray
3 {N#6), fine silt sized to
coarse silt sized, medium 4
strong, SILICEQUS LIMESTONE 3
and ARENACEOUS LIMESTONE, 5 ]
(KEOKUK FORMATION) L] J
Diseminated chest abundant, [—
calcareous dolomitic, silty =]
L. 245 | Clay interbeds, differential i
compaction features —
[ ] L AN 1
- 348 ?:-;:
——— 110.60
——{ 348.60
mea
—
-
——
1
L —
e ":‘:"1
- 350
-] 4z J100
! 350.5-350.9 f. ——
1 Porous p—
.. - LA
M
351.6-363.8 f. ———
Porous, vuggy 1
e 352
DEPTH SCALE: 1:2 LOGGED: §. Cosio .
DRILLING CONTRACTOR: LAYNE-WESTEFIN GHECKED: 8, TILTON Golder Associates

DAILLER: D. MAHURIN DATE: 6/5/95






